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SPLICED VARIANTS OF LGR6 

FIELD OF THE INIVENTION 

The present Invention relates to Leuclne-Rich Repeat-Containing G-Proteln 
Coupled Receptor-6 (LGR6-SVs) polypeptides and nucleic add nr^olecules encoding the 
same. The invention also relates to selective binding agents, vectors, host cells, and 
methods for producing LGR6-SVs polypeptides. The invention further relates 
phanmaceutical compositions and methods for the diagnosis, treatment, amelioration, 
and/or prevention of diseases, disorders, and conditjons associated vvith LGR6-SVs 
polypeptides. 

BACKGROUNP O F THE INV^NTIQN 

G-protein coupled receptors (GPCRs) are seven-transmembrane-domain proteins 
that mediate signal transduction of a diverse number of ligands through heterotrimeric G 
proteins (Strader, C. D. et al. (1994) Annu. Rev. Biochem. 63: 101-132), G protein- 
coupled receptors (GPCRs), along with G-proteins and efiector proteins (e. g., intracellular 
enzymes and channels), are the components of a modular signaling system. 

Upon ligand binding to an extracellular portion of a GPCR, different G proteins are 
activated, which in tum modulate the activity of different intracellular effector enzymes and 
ion channels (Gutkind, J.S. (1998) J Biol. Chem. 273: 1839-1842; Selbie. LA. and Hill. 
S.J. (1998) Trends Phannacol. Sci. 19:87-93). 

Members of a glycoprotein hormone receptor subfamily of G-protein coupled 
receptor (GPCR)/seven-transmembrane domain receptors are characterized by a 
relatively large (nfK>re than 330 amino acids) ligand-binding N- temiinal extracellular 
domain that contains a unique leucine-rich repeat structure (Dufau, 1998, Annu. Rev. 
Physiol. 60:461-96). Among the members of this subfamily are the thyroid stimulating 
hormone (TSH) receptor, the follicle stimulating hormone (FSH) receptor, and the 
luteinizing honnone (LH)/chorionic gonadotropin (CG) receptor. 

Recently, a number of orphan GPCRs having significant homology to the 
giycoprotein hormone receptor subfamily have been described. These novel members 
include the leucine rich repeat-containing G-protein coupled receptor (LGR) 4 (Hsu et al., 
1998, Mol. Endocrinol. 12:1830-46; PCT Publication No. WO 99115545). LGR5 
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(McOonald et al., 1998, Biochem. Biophys. Res. Commun. 247:266-70; Hsu et al., 1998, 
Mol. Endocrinol. 12:1830-45; PCT Publication No. WO 99/15660), LGR6 (European Patent 
App. No. BP 0 950 711 /\2). LGR7 (PCT Publication No. WO 99/48921; Hsu et al., 2000. 
I^ol. Endocrinol. 14:1257-71) and LGR8 (Hsu eta., 2002, Science 295: 671-4). 

The N-tenninal extracellular domain of the glycoprotein honmone receptor 
subfamily retains ligand-bindlng capability in the absence of both the transmembrane 
domains and the oytoplasmic C-termlnal region. In fact, the N-temilnal extracellular 
domains of the LH, FSH, and TSH receptors, when expressed reoombinantly, have been 
shown to selectively neutralize LH, FSH, or TSH-induced signal transduction (Osuga et al., 
1997. Mol. Endocrinol. 11:1659-68). In other words, the soluble extracellular domain has 
been shown to act as a functional antagonist of the signaling pathway of the receptor from 
which the extracellular domain was derived. 

Because honmones and receptors play a prominent role In a variety of physiological 
processes, there Is continued interest In the identification of novel receptors and their 
iigands, as well as the genes encoding the same. 

GPCRs are of critical importance to several systems including the endocrine 
system, the central nervous system and peripheral physiological processes. 

Evolutionary analysis suggests that the ancestor of these proteins originally 
developed in concert with complex body plans and nervous systems. The GPCR genes 
and gene- products are believed to be potential causative agents of disease (Spiegel et al. 
(1993) J Clin. Invest. 92:1119-1125); McKuslck and Amberger (1993) J. Med. Genet 30:1- 
26). 

For example, specific defects in the rodopsin gene and the V2 vasopressin 
receptor gene have been shown to cause various forms of autosomal dominant and 
autosomal recessive retinitis pigmentosa (see Nathans et al. (1992) Annual Rev. Genet. 
26:403- 424), and nephrogenic diabetes insipidus (Holtzman et al. (1993) Hum. Mol. 
Genet. 2:1201-1204). 

Given the important biological roles and properties of GPCRs, there exists a need 
for the identification of novel genes encoding such proteins as well as for the discovery of 
modulators of such molecules for use in regulating a variety of normal and/or pathological 
cellular processes. 
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Relevant Literature References of interest Include: El Tayar, N, "Advances In the 
Molecular Understanding of Gonadotroplns-Receptors Interactions,'* Mol. Cell. Endocrinol. 
(December 20, 1996),125: 65-70; Bhowmick et al., "Detenmination of Residues Important 
in Honmone Binding to the Extraceiiular Domain of the Luteinizing Hormone/Chorlonlc 
Gonadotropin Receptor by Site -Directed iVIutagenesis and Modeling," Uo\. Endocrinol. 
(September 1996) 10: 1147-1159; Thomas et ai., "l\/lutational Analyses of the Extracellular 
Domain of the FulM.ength Lutropin/Choriogonadotropin Receptor Suggest Leuclne-Rich 
Repeats 1-6 are Involved in Honmone Binding," Mol. Endocrinol. (June 1996) 10:760-768; 
Segaloff & Ascoli, Hie Gonadotropin Reoeptore: Insights from the I Cloning of their 
cDNAs," Oxf. Rev. Reprod. Biol. (1992) 14: 14M68; Braun et al., "Amino-Tenminai 
Leudne-Rich Repeats in Gonadotropin Receptors Determine Homnone Selectivity," EMBO 
J (July 1991) 10: 1885-1890; and Segaloff et al., "Structure of the 
Lutropin/Choriogonadotropin Receptor," Recent i=*rog. Horm. Res. (1990) 46: 261-301. 

SUMMARY OF THE INVENTION 

The present invention relates to two novel and distinct LGR6 alternative splicing 
variants, specifically LGR6.1 and LGR6.2 (hereafter collectively indicated as TGR6-SVs"). 
The LGR6 coding sequence consists of at least 18 axons that encode a large N-temninai 
leuctne-rich repeat-containing extracellular domain, seven predicted transmembrane 
domains, and a cytoplasmic C-terminal region. The LGR6.1 coding sequence is identical 
to the LGR6 coding sequence with the exception that the LGR6.1 coding sequence 
comprises one novel exon encoding a novel leader peptide and two novel internal exons. 
The LGR6.2 coding sequence consists of the same exons present in LGR6.1 plus an 
extended exon that introduces a stop codon resulting in a truncation of LGI^.I coding 
sequence, lacking the transmembrane domains and the cytoplasmic C-terminal region. 
Thus, LGR6.2 is a secreted. N-tenminal extracellular domain version of LGR6-1 and likely 
functions as an antagonist of the LGR6.1 signaling pathway. LGR6.2 is truncated near the 
C- temDinai end of the N-tenminal extracellular domain by virtue of the alternative use of 
splicing acceptor site that results in the introduction of additional 22 amino adds and a 
stop codon. 

The invention provides for an isolated nucleic add molecule comprising a 
nudeotlde sequence selected from the group consisting of. 
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(a) the nucleotide sequence as set forth in any of SEQ ID NO: 1 and SEQ ID NO: 3; 

(b) a nucleotide sequence encoding the polypeptide as set forth in any of SEQ ID NO: 2, 
and SEQ ID NO: 4; 

(c) a nucleotide sequence which hybridize under stringent conditions with one of. 

• (a) or (b); or 

• the nucleotide sequence 1 -1 02 of SEQ ID NO: 1 or SEQ ID N0:3; or 

• the nucleotide sequence 319-606 of SEQ ID N0:1 or SEQ ID NO: 3; or 

• the nucleotide sequence 1027-1201 of SEQ ID NO: 3. 

The present invention also provides for an expression vector comprising the 
isolated nucleic add molecules as set forth herein, recombinant host cells comprising the 
recombinant nucleic add molecules as set forth herein, and a method of producing an 
LGR6-SVS polypeptide comprising cuKuring the host ceils and optionally isolating the 
polypeptide so produced. 

A transgenic non-human animal comprising a nucleic acid molecule encoding an 
LGRS-SVs polypeptide Is also encompassed by the invention. The LGR6 SVS nudeic acid 
molecules are Introduced into the animal in a manner that allows expression and 
Increased levels of an LGR6-SVs polypeptide, which may Include increased drculating 
levels. Altematively, the LGR6-SVs nucleic acid molecules are introduced into the animal 
in a manner that prevents expression of endogenous LGR6-SVs polypeptide (i.e., 
generates a transgenic animal possessing an LGR6-SVs polypeptide gene (knock-out). 

The transgenic non- human animal is preferably a mammal, and more preferably a 
rodent, such as a rat or a mouse. 

Also provided are derivatives of the LGR6-SVs polypeptides of the present 
Inventton, which indudes polypeptide comprising the amino add sequence of SEQ ID NO: 
2 or SEQ ID NO: 4. 

Additionally provided are selective binding agents such as antibodies and peptides 
capable of specifically binding the LGR6-SVs polypeptides of the Invention. Such 
antibodies and peptides may be agonistic or antagonistic. 

Phanmaoeutical compositions comprising the nudeotkJes, polypeptides, or 
selective binding agents of the. invention and one or more phamnaceutically acceptable 
fonmulation agents are also encompassed by tiie invention. The phamiaceutlcal 
compositions are used to provide therapeutically effective amounts of the nucleotides or 
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polypeptides of the present invention. The invention is also directed to methods of using 
the polypeptides, nudeic add molecules, and seledive binding agents. 

The LGR6-SVS polypeptides and nucleic acid molecules of the present invention 
may be used to treat, prevent, ameliorate, and/or detect diseases and disorders, including 
those recited herein. 

The present invention also provides a method of assaying test molecules to identify 
a test molecule that binds to an LGR6-SVs polypeptide. The method comprises contacting 
an LGR6-SV polypeptide with a test molecule to detenmlne the extent of binding of the test 
molecule to the polypeptide. The method further comprises detenmining whether such test 
molecules are agonists or antagonists of an LGR6-SVs polypeptide. The present invention 
further provides a method of testing the impact of molecules on the expression of LGR6- 
SVs polypeptide or on the activity of LGR6-SVs polypeptide. 

Methods of regulating expression and modulating (i.e., increasing or decreasing) 
levels of an LGR6-SVs polypeptide are also encompassed by the invention. One method 
comprises administering to an animal a nudeic add molecule encoding an LGR6-SVs 
polypeptide. In another method, a nucleic acid molecule comprising elements that regulate 
or modulate the expression of an LGR6-SVs polypeptide may be administered. Examples 
of these methods Indude gene therapy, cell therapy, and anti-sense therepy as further 
described herein. 

LGR6-SV8 polypeptides can be used for Identifying Hgands thereof. Various forms 
of ''expression cloning have been used for doning ligands for receptors (See, e.g., lo Davis 
et al., 1996, Cell, 87:1161-69). These and other LGR6-SV8 ligand cloning experiments are 
described in greater detail herein. Isolation of the LGR6-SVs ligand(s) allows for the 
identification or development of novel agonists and/or antagonists of the LGR6-SVs 
signaling pathway. Such agonists and antagonists include LGR6-SVs ligand(s), anti- 
LGR6-SVS ligand antibodies and derivatives thereof, small molecules, or antisense 
oligonudeoUdes, any of which can be used for potentially treating one or more diseases or 
disordere, induding those redted herein. 

BRIEF DESCRIPTiON OF THE FIGURE 

Figure 1 illustrates nucleotide sequence alignment of LGR6.1, LGR6.2 and LGR6 using 
the ALIGNX application of Vector NTI Suite (Infomiax, Inc, Bethesda). 
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Figure 2 reports the tissue expression distribution of the 2 novel LGR6-SVs. 

Figure 3 iliustrates the amino acid alignment of LGR6, LGR6.1 and LGR6.2 using the 

ClustalW alignment tool, in addition, the YAYQCC and GPFKPCEY hinge-conserved 

sequences as well as the RGD tripeptide sequence are indicated. 

Figure 4 reports the SMART Domains alignment of LGR6. LGR6.1 and LGR6.2. 

DETAILED DESCRIPTiON OF THE iNVEI^TiON 

The section headings used herein are for organizational purposes only and are not 
to be construed as limiting the subject matter described. Ail references cited in this 
application are expressly incorporated by reference herein. 

it will be appreciated that LGR6.1 is membrane-bound polypeptides having an N- 
tenminai extracellular domain, multiple transmembrane domains, and a C-tenminal 
cytoplasmic domain. Accordingly, LGR6.1 can be useftjl as target for agonistic or 
antagonistic molecules, including, but not limited to, antibodies, fusion polypeptides, 
carbohydrates, polynucleotides (such as antisense oligonucleotides), or small molecular 
weight organic molecules. 

Additionally, it will be understood that the N-terminai extracellular domains of 
LGR6.1 and LGR6.2 can be used as antagonists of the LGR6 signaling pathway, for 
example, where the N-terminal extracellular domain Is fused to an Fc portion of an 
antibody. 

it will also be appreciated that LGR6.2 is a secreted form of the N-tenmlnai 
extracellular domain of LGR6.1. In this regard LGR6.2 may act as an antagonist of the 
LGR6 ligand(s). LGR6.2 can also be used as a target for antagonistic and agonistic 
molecules, including, but not limited to, antibodies, fusion polypeptides, carbohydrates, 
polynucleotides (such as antisense oiigonucleotides), or small molecular weight organic 
molecules. For example, an antagonist specific for LGR6.2 would Inhibit the antagonistic 
activity of LGR6.2, thus enhancing the activity of LGR6 Dgand(s) and/or enhancing 
signaling through LGR6 receptors. Conversely an agonist specific tor LGR6.1 would 
enhance the antagonistic activity of LGR6.2, thus diminishing the activity of LGR6 iigand(s) 
and/or diminishing signaling through LGR6 receptors. 
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Definitions 

The terms "LGR6-SVs gene** or "LGR6-SVs nucleic acid molecule" or TGR6-SVs 
polynucleotide" refer to an isolated nucleic acid molecule comprising a nucleotide 
sequence selected from the group consisting of: 

(a) the nucleotide sequence as set forth in any of SEQ ID NO: 1 and SEQ ID NO: 3; 

(b) a nucleotide sequence encoding the polypeptide as set forth in any of SEQ ID NO: 
2, SEQ ID NO: 4; 

(c) a nucleotide sequence which hybridizes under moderately stringent conditions with one 
of. 

• (a) or (b); or 

• the nucleotide sequence 1 -102 of SEQ ID NO: 1 or SEQ ID N0:3; or 

• the nucleotide sequence 319-606 of SEQ ID N0:1 or SEQ ID NO: 3; or 
the nucleotide sequence 1027-1201 of SEQ ID NO: 3. 

The tarn "isolated nucleic add molecule" refers to a nucleic acid molecule of the 
invention that (1) has been separated from at least about 50 percent of proteins, lipids, 
carbohydrates, or other materials with which it is naturally found when total nucleic add is 
isolated from the source cells, (2) is not linlced to all or a portion of a polynucleotide to 
which the Isolated nudeic acid molecule" is iint<ed in nature, (3) is operably linked to a 
polynucleotide which it is not linlced to in nature, or (4) does not occur in nature as part of a 
larger polynucleotide sequence. Preferably, the isolated nucleic acid molecule of the 
present Invention Is substantially free from any other contaminating nucleic add 
molecule(s) or other contaminants that are found in its natural environment that would 
interfere with its use in polypeptide production or its therapeutic, diagnostic, prophylactic or 
research use. 

The ternn "nucleic acid sequence" or "nucleic acid molecule" refers to a DMA or 
RNA sequence. The term encompasses molecules formed from any of the known base 
analogs of DNA and RNA such as, but not limited to 4- acetytcytoslne, 8- hydroxy-N6- 
methyladenosine, aziridinyl-cytoslne, pseudoisocytosine, 5 (carboxyhydroxylmetliyi) uradl, 
5-fluorouracil, 5- bromouradi, 5 carboxymethylaminomethyl-2-thlouradl, 5-carboxy- 
methylaminomethyluracil, dihydrouradl, inoslne, N6-iso-pentenyladenine, 1 
methyladenine, 1 - methylpseudouradl, 1-methylguanine, 1- methylinosine, 2,2-dimethyI- 
guanine, 2 methyladenine, 2-methylguanine, 3- methylcytosine, 5-methylcytosine, N6 
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methyladenine, T-methytguanine, 5- methylaminomethylufBdl, 5-methoxyamlno methyl-2- 
thiouracil, beta-D- mannosylqueosine, 5' -methoxycarbonyknethyluradl, 5 methoxyuradl, 
2- methylthlo-NB-isopentenyladenine, uradW-oxyacetic add methylester, uradl-5- 
oxyacetlc add, oxybutoxoslne, pseudouradi, queosine, 2 thiocytosine, 6-methyl-2- 
thlouradl, 2-thlouradl, 4-thlouradl, 5- methyluradi, N uradl-6-oxyacetlc add methylester, 
uradl-5-oxyacetic add, pseudouradi, queosine, 2-thiocytosine, and 2,6-diaminopurine. 

The present invention also refers to recombinant DMA molecules, wtiich hybridize 
with the DMA sequence coding for LGR6-SVs or fragments thereof. The gene can contain, 
or not, the natural Introns and can be obtained for example by extraction from 
appropriate cells and purification with l<nown methods. 

Appropriate preparations of DNA, as human genomic DIMA, are cut In the 
appropriate way, preferably with restriction enzymes, and the so obtained fragments are 
introduced in appropriate recombinant vectors in order to form a DNA library. Such vectors 
can be selected with synthetic oligonucleotide probes In order to identify a sequence 
encoding the LGR6-SVs according to the invention. 

On the other hand, the corresponding mRNA can be isolated from the cells 
expressing the LGR6-SVs and used to produce the complementary DNA (cDNA) with 
l<nown methods. This cDNA after having been converted in the double helix, can be 
introduced in an appropriate vector which can aftenvards be used for transforming an 
appropriated host cell. 

The resulting cultures are then selected with an appropriate probe In order to 
obtain the cDNA encoding the targeted sequences. 

Once the wanted done Is isolated, the cDNA can be manipulated essentially in the 
same way as the genomic DNA. The cDNA does not contain introns. 

Because of the degeneration of the genetic code, various codons can be used for 
encoding a specific amino add, so that one or more oligonudeotides can be produced, 
each of them being able to encode fragments of LGR6-SVs. However only one member of 
this pool possesses the nudeotide sequence identical to that of the gene. Its presence In 
the pool and its capacity of hybridizing with the DNA also In the presence of other 
members of the pool mal<es it possible the use of the group of non fractioned 
oligonucleotides in the same way as a single oligonudeotide could be used for cloning the 
gene encoding the targeted peptide. 
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Aitematively, a single oUgonudeotide containing the sequence which Is 
theoretically the most probable being able of encoding the genie fragments of LGR6-SVs 
(according to what described in the "rules for the use of codons" in Lathe R, et al. 
J.IVIolec.Biol. 183:1-12 (1985)) allows the identification the complementary DMA encoding 
LGR6-SVS or a fragment thereof. 

The processes for hybridizing the nucleic acids are known and described, for 
example in Manlatis T. et al. Molecular Cloning: A laboratory manual. Cold Spring IHarbor 
Press, Cold Spring Harbor, NY, 1982) and in Haymes B.T. et al. Nucleic Add 
Hybridization: A practical approach, IRL Press, Oxford, England, (1985). Through the 
hybridization using said probe or group of nucleotide probes it is possible to identify in a 
genomic or cDNA gene library the DNA sequences capable of such hybridization which 
are thereafter analyzed to confirm that they encode the polypeptide according to the 
invention. The oligonucleotide, which contains such complementary sequence can be 
synthesized and used as probe to identify and isolate the gene of the polypeptide 
according to the invention (Maniatis T. et al. Ibid.). Once the appropriate ollgonudeotlde 
specific for the LGR6-SVs Is selected using the above said method, it is possible to 
synthesize and hybridize it with a DNA, or preferably with a cDNA derived from cells 
capable of expressing the wanted gene preferably after the source of cDNA was enriched 
of wanted sequences, for example by extraction of the RNA from cells producing high 
levels of ttie wanted gene and conversion of the RNA Into the con^sponding cDNA using 
the enzyme reverse transcriptase. 

Alternatively, the suitable ofigonucleotides spedfic for LGR6-SVs can be 
syntheslsed and used as primers for the amplification of LGR6-SVs cDNA fragments by 
RACE-PCR (M. A. Innis et al., PCR Protocols, A Guide to Methods and Applications, 
Academic Press, 1990). 

The tenm "substantially purified" refers to molecules, either nudeic or amino add 
sequences, that are removed from their natural environment, isolated or separated, and 
are at least 60% free, preferably 75% free, and most prefsrabiy, 90% free from other 
components with which they are naturally associated. 

The temi "hybridization" as used herein shall indude any process by which a 
strand of nudeic add joins with complementary strand through a base pairing (Coombs J, 
1994, Dictionary of Biotechnology, Stolcton Press. New Yoric NY). "Amplification" is defined 
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as the production of additional copies of a nucleic add sequence and is generally carried 
out using polymerase chain reaction technologies well known in the art (Diefbnbach and 
Dveksler, 1995. PCR Primer, a Lal)oratory Mariual, Cold Spring Harljor Press. Pbinview 
NY). 

"Stringency" typically occurs in a range from about Tm-6'C (S'^C below the melting 
temperature of the probe) to about 20°C to 25X below Tm. 

The tenm "stringent oonditjons" refers to hybridization and subsequent washing conditions, 
which those of ordinary skiO In the art conventionally refer to as "stringent". See Ausubel et 
al., Cunrent Protocols in Molecular Biology, Greene Publications and Wiley Intersclence, 
New Yoric, NY. 1987-1995; Sambrook et al., Molecular Cloning: A Laboratory Manual, 
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1989. 

As used herein, stringency conditions are a function of the temperature used in the 
hybridization experiment, the molarity of the monovalent cations and the percentage of 
fonnamlde in the hybridization solution. To detennlne the degree of stringency involved 
wHh any given set of conditions, one first uses the equation of Meinkoth et al (1984) for 
detennrunlng the stability of hybrids of 100% identity expressed as melting temperature Tm 
of the DNA-DNA hybrid: 

Tm =: 81 .5 C + 16.6 (LogM) + 0.41 (%GC) - 0.61 (% fbnm) - 500/L 

where M is the molarity of monovalent cations, %GC Is tiie percentage of G and C 
nucleotides in the DNA, % fonm is the percentage of formamlde in the hybridization 
solution, and L Is the length of the hybrid in base pairs. For each IX that the Tm is 
reduced from that calculated for a 100% identity hybrid, the amount of mismatch permitted 
is increased by about 1%. Thus, if the Tm used for any given hybridization experiment at 
the specified salt and fbnmamWe concentrations is 10'C below the Tm calculated for a 
100% hybrid according to the equation of Meinkoth, hybridization will occur even if there Is 
up to about 10% mismatch. 

As used herein, "highly stringent conditions" are those which provWe a Tm which is 
not more than 10'C below the Tm that would exist for a perfect duplex with the target 
sequence, either as calculated by the above formula or as actually measured. "Moderately 
stringent conditions" are those, which provide a Tm. which is not more than 20''C below 
the Tm that would exist for a perfect duplex with the target sequence, either as calculated 
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by the above formula or as actually measured. Without limitation, examples of highly 
stringent (5-1 OX below the calculated or measured Tm of the hybrid) and moderately 
stringent (15-20*C below the calculated or measured Tm of the hybrid) conditions use a 
wash solution of 2 X SSC (standard saline citrate) and 0.5% SDS (sodium dodecyl sulfate) 
at the appropriate temperature below the calculated Tm of the hybrid. The ultimate 
stringency of the conditions is primarily due to the washing conditions, particularly if the 
hybridization conditions used are those, which allow less stable hybrids to form along vtWi 
stable hybrids. The wash conditions at higher stringency then remove the less stable 
hybrids. A common hybridization condition that can be used with the highly stringent to 
moderately stringent wash conditions described above is hybridization in a solution of 6 X 
SSC (or 6 X SSPE (standard saline-phosphate-EDTA)), 5 X Denhardfs reagent, 0.5% 
SDS, 100 &mlcro;g/ml denatured, fragmented salmon sperm DMA at a temperature 
approximately 20 to 25^0 below the Tm. If mixed probes are used, it is preferable to use 
tetramethyl ammonium chloride (TMAC) instead of SSC (Ausubel, 1987, 1999). 

The temn "vector" Is used to refer to any molecule (e.g., nucleic add, plasmid, or 
vims) used to transfer coding Information to a host cell. 

The term "expression vector" refers to a vector that is suitable for transformation of 
a host cell and contains nucleic acid sequences that direct and/or control the expression of 
inserted heterologous nucleic acid sequences. Expression includes, but is not limited to, 
processes such as transcription, translation, and RNA splicing, if introns are present 

The term "operably linked" is used herein to refer to an arrangement of flanking 
sequences wherein the flanking sequences so described are configured or assembled so 
as to perfDnm their usual function. Thus, a flanking sequence operably linked to a coding 
sequence may be capable of effecting the replication, transcription and/or translation of the 
coding sequence. For example, a coding sequence is operably linked to a promoter when 
the promoter is capable of directing transcription of that coding sequence. A flanking 
sequence need not be contiguous with the coding sequence, so long as it funcQons 
correctly. Thus, for example, inten^enlng untranslated yet transcribed sequences can be 
present between a promoter sequence and the coding sequence and the promoter 
sequence can still be considered "operably linked" to the coding sequence. 

The term "host cell" is used to refer to a cell which has been transformed, or is 
capable of being transformed with a nucleic acid sequence and then of expressing a 
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seiected gene of interest The term includes the progeny of the parent cell, whether or not 
the progeny is Identical in morphology or in genetic makenjp to the original parent, so long 
as the selected gene is present. 

The term TGR6-SVs polypeptide" refers to a polypeptide comprising the amino 
acid sequence of any of SEQ ID NO: 2 and SEQ ID NO: 4. 

The term "naturally occurring or "native** when used In connection with biological 
materials such as nucleic add molecules, polypeptides, host cells, and the like, refers to 
materials which are found in nature and are not manipulated by man. SImilariy, "non- 
naturally oocuning or "hon- native" as used herein refers to a material that is not found in 
nature or that has been structurally modified or synthesized by man. 

The terms "effective amount* and "therapeutically effective amount each refer to the 
amount of an LGR6-SVs polypeptide or LGR6-SVs nucleic acid molecule used to support 
an observable level of one or more biological activities of the LGR6-SVs polypeptides as 
set forth herein. 

The temi "phamrtaceutlcally acceptable carrier^ or "physiologically acceptable 
carrier* as used herein refers to one or more formulation materials suitable for 
accomplishing or enhancing the delivery of the LGR6-SVs polypeptide, LGR6-SVs nucleic 
acid molecule, or LGR6-SVs selective binding agent as a phanmaceuticai composition. 

The term "antigen" refers to a molecule or a portion of a molecule capable of being 
bound by a selective binding agent, such as an antibody, and additionally capable of being 
used in an animal to pnxluce antibodies capable of binding to an epitome of that antigen. 
An antigen may have one or more epitomes. 

The temi "selective binding agenf refsrs to a molecule or molecules having 
specificity for an LGR6-SVs polypeptide. As used herein, the terms, "specific" and 
"specificity" refsr to the ability of the selective binding agents to bind to human LGR6 SVS 
polypeptides and not to bind to human non-LGR6-SVs polypeptides. It will be appreciated, 
however, ttiat the selective binding agents may also bind ortiiologs of the polypeptide as 
set fortti in any of SEQ ID NO: 2 and SEQ ID NO: 4. 
NudeteAcId MQlecMlQS 

The nucleic acid molecules encoding a polypeptide comprising the amino acid 
sequence of an LGR6-SVs polypeptide can readily be obtained In a variety of ways 
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induding, without limitation, chemical synthesis, cDNA or genomic library screening, 
expression library screening, and/or PCR amplification of cDNA. 

Recombinant DNA methods used herein are generally those set forth in Sambrook 
et al., Molecular Cloning: A Laboratory Manual (Cold Spring Harbor Laboratory Press, 
1989) and/or Cunrent Protocols In Molecular Biology (Ausubei et al., eds., Green 
Publishers Inc. and Wiley and Sons 1994). The invention provides for nucleic acid 
molecules as described herein and methods for obtaining such molecules. 

Where a gene encoding the amino add sequence of an LGR6-SVs polypeptide has 
been identified from one spedes, all or a portion of that gene may be used as a probe to 
identify orthologs or related genes from the same species. The probes or primers may be 
used to screen cDNA libraries from various tissue sources believed to express the LGR6 
SVS polypeptide. In addition, part or all of a nucleic acid molecule having the sequence as 
set forth in any of SEQ ID NO: 1 and SEQ ID NO: 3 may be used to screen a genomic 
library to Identify and isolate a gene encoding the amino add sequence of an LGR6-SVs 
polypeptide. Typically, conditions of moderate or high stringency wiB be employed for 
screening to minimize the number of false positives obtained from the screening. 

Nucleic acid molecules encoding the amino acid sequence of LGR6-SVs 
polypeptides may also be identified by expression cloning which employs the detection of 
positive clones based upon a property of the expressed protein. Typically, nucleic acid 
libraries are screened by the binding an antibody or other binding partner (e.g., receptor or 
llgand) to doned proteins that are expressed and displayed on a host cell surfoce. The 
antibody or binding partner is modified with a detectable label to identify those ceils 
expressing the desired clone. 

Recombinant expression techniques conducted in accordance with the descriptions 
set forth below may be followed to produce these polynucleotides and to express the 
encoded polypeptides. For example, by inserting a nudeic add sequence that encodes the 
amino add sequence of an LGR6-SVs polypeptide Into an appropriate vedor, one skilled 
in the art can readily produce large quantities of the desired nucleotide sequence. The 
sequences can then be used to generate detection probes or amplification primers. 

Altematively, a polynudeotide encoding the amino acid sequence of an LGR6-SVs 
polypeptide can be inserted Into an expression vector. By introducing the expression 
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vector into an appropriate host, tlie encoded LGR6-8Vs polypeptide may be produced In 
large amounts. 

Another method for obtaining a suitable nucleic acid sequence is the polymerase 
chain reaction (PGR). In this method, cDNA Is prepared from poly (A)i-RNA or total RNA 
using the enzyme reverse transcriptase. Two primers, typically complementary to two 
separate regions of cDNA encoding the amino acid sequence of an LGR6-SVs 
polypeptide, are then added to the cDNA along with a polymerase such as Taq 
polymerase, and the polymerase amplifies the cDNA region between the two primers. 

Another means of preparing a nucleic add molecule encoding the amino add 
sequence of an LGR6-SVs polypeptide is chemical synthesis using methods well known to 
the skilled artisan such as those described by Engels et al., 1989, Angew. C11em. Ind. 
Ed. 26:716*34. These methods indude, inter alia, the phosphotriester, phosphoramidite, 
and H-phosphonate methods for nudeic add synthesis. A prefemed is method for such 
chemical synthesis is polymer-supported synthesis using standard phosphoramidite 
chemistry. Typically, the DNA encoding the amino acid sequence of an LGR6-SVs 
polypeptide will be several hundred nudeotides in length. Nucleic adds larger than about 
100 nucleotides can be synthesized as several fragments using these methods. The 
fragments can then be ligated together to form the full-length nucleotide sequence of an 
LGR6 SVS gene. Usually, the DNA fragment encoding the amino-tenninus of the 
polypeptide will have an AT6, which encodes a methionine residue. This methionine may 
or may not be present on tiie mature fonn of the LGR6 SVS polypeptide, depending on 
whether the polypeptide produced in the host cell is designed to be secreted from that cell. 
Other methods known to ti^ skilled artisan may be used as well. 

In certain embodiments, nudeic acid variants contain codons which have been 
altered for optimal expression of an LGR6-SVs polypeptide in a given host cell. Particular 
codon alterations vi^ll depend upon tiie LGR6-SVs polypeptide and host cell selected for 
expression. Such "codon optimization' can be carried out by a variety of metiiods, 3 c) for 
example, by selecting codons which are preferred for use In highly expressed genes In a 
given host cell. Computer algorithms, which incorporate codon frequency tables such as 
"Eco-hlgh.Cod" for codon preference of highly expressed bacterial genes, may be used 
and are provided by the University of Wisconsin Package Version 9.0 (Genetics Computer 
Group, Madison, W1). Otiier useful codon frequency tables include "C. elegans-high.cod," 
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"C. elegans - low.cod," "Drosophila-high.ood," Human- high.cod Maize-high.cod," and 

"Yeast-high.ood." 

In some cases, it may be desirable to prepare nudeic acid molecules encoding 
LGR6-SVS polypeptide variants. Nucleic acid molecules encoding variants may be 
produced using site directed mutagenesis, PGR amplification, or other appropriate 
methods, where the primer(s) have the desired point mutations (see Sambrook et ai., 
supra, and Ausubel et al., supra, for descriptions of mutagenesis techniques). Chemical 
synthesis using methods described by Engels et al., supra, may also be used to prepare 
such variants. Other methods Icnown to the skilled artisan may be used as well. 
Vectofs and Host Cells 

A nucleic acid molecule encoding the amino acid sequence of an LGR6-SVs 
polypeptide is inserted into an appropriate expression vector using standard ligation 
techniques. The vector is typrcally selected to be funcUonal in the particular host cell 
employed (l.e., the vector is compatible with the host cell machinery such that amplification 
of the gene and/or express'ion of the gene can occur). A nucleic acid molecule encoding 
the amino add sequence of an LGR6-8Vs polypeptide may be amplified/expressed in 
prokaryotic, yeast, insect (bacuiovirus systems) and/or eukaryotic host cells. Selection of 
the host cell will depend In part on whether an LGR6-SVs polypeptide Is to be post- 
translationally modified (e.g., glycosylated and/or phosphorylated). If so, yeast, insect, or 
mammalian host cells are preferable. For a review of ex(^ession vectors, see Meth. Enz., 
vol. 185 (D.V. Goeddel, ed., Academic Press 1990). 

Typically, expression vectors used in any of the host cells will contain sequences 
for plasmid maintenance and for cloning and expression of exogenous nucleotide 
sequences. Such sequences, collectively referred to as "flanking sequences" In certain 
embodiments will typically include one or more of the following nucleotide sequences: a 
promoter, one or more enhancer sequences, an origin of replication, a trenscriptlonal 
termination sequence, a complete Intren sequence containing a donor and acceptor splice 
site, a sequence encoding a leader sequence for polypeptide secretion, a ribosome 
binding site, a polyadenylatlon sequence, a polyllnker region for inserting the nucleic acid 
encoding the polypeptide to be expressed, and a selectable mariner element. Each of 
these sequences is discussed below. 
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Optionally, the vector may contain a "tag"-encodlng sequence, I.e., an 
oligonucleotide molecule located at the 5* or 3' end of the LGRG-SVs polypeptide coding 
sequence; the oligonucleotide sequence encodes polyHis (such as hexaHis), or another 
"tag" such as FLAG, HA (hemaglutlnin Influenza virus), or mye for which commercially 
available antibodies exist This tag is typically fused to the polypeptide upon expression of 
the polypeptide, and can serve as a means for affinity purification of the LGR6-SVs 
polypeptide from the host cell. Affinity purification can be accomplished, for example, by 
column chromatography using antbodies against the tag as an affinity matrix. Optionally, 
the tag can subsequently be removed from the purified LGRG-SVs polypeptide by various 
means such as using certain peptidases for cleavage. 

Flanlcing sequences may be homologous (i.e., from the same species and/or strain 
as the host ceil), heterologous (i.e., from a species other than the host cell species or 
strain), hybrid (i.e., a combination of fianlting sequences from more than one source), or 
synthetic, or the flanking sequences may be native sequences that normally function to 
regulate LGR6-SVs polypeptide expression. As such, the source of a flanking sequence 
may be any prokaryotte or eukaryotic organism, any vertebrate or Invertebrate organism, 
or any plant, provided that the flanking sequence Is functional in, and can be activated by, 
the host cell machinery. 

Flanking sequences useful in the vectors of this invention may be obtained by any 
of several methods well known in the art Typically, flanking sequences useful herein - 
other than the LGR6-SVs gene flanking sequences - will have been previously identified 
by mapping and/or by restriction endonudease digestion and can thus be Isolated finom the 
proper tissue source using the appropriate restriction endonucleases. In some cases, tiie 
full nucleotide sequence of a flanking sequence may be known. Here, ttie flanking 
sequence may be synthesized using the methods described herein for nucleic acid 
synthesis or cloning. 

Where all or only a portion of the flanking sequence is known, it may be obtained 
using PGR and/or by screening a genonuc library with a suitable oligonucleotide and/or 
flanking sequence fragment from the same or anotiier species. 

Where the flanking sequence is not known, a fragment of DNA containing a 
flanking sequence may be isolated from a larger piece of DNA that may contain, for 
example, a coding sequence or even anottier gene or genes. Isolation may be 
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aocomplished by restriction endonudease digestion to produce tlie proper DMA fragment 
followed by Isolation using agarose gel purification, Qiagen column chnDmatography 
(Chatswortli, CA), or other methods known to the skilled artisan. The selection of suitable 
enzymes to accomplish this purpose will be readily apparent to one of ordinaiy skill in the 
art. 

An origin of replication is typically a part of those prokaryotic expression vectors 
purchased commerdally, and the origin aids in the amplification of the vector in a host cell. 
Ampiificatlbn of the vector to a certain copy number can, In some cases, be important for 
the optimal expression of an LGR6-SVs polypeptide. If the vector of choice does not 
contain an origin of replication sKe, one may be chemically synthesized based on a known 
sequence, and ligated into the vector. For example, the origin of replication from the 
piasmid pBR322 (New England Biolabs, Beverly, (VIA) is suitable for most gram -negative 
bacteria and various origins (e.g., SV40, polyoma, is adenovirus, vesicular stomatitis virus 
(VSV)i or papillomaviruses such as HPV or BPV) are useful for cloning vectors in 
mammalian cells. Generally, the origin of replication component is not needed for 
mammalian expression vectors (for example, the SV40 origin is often used only because it 
contains the early promoter). 

A transcription termination sequence Is typically located 3' of the end of a 
polypepUde-coding region and serves to terminate transcription. Usually, a transcription 
tenmlnation sequence in prokaryotic cells is a G- C rich fragment followed by a poly-T 
sequence. While the sequence is easily cloned from a library or even purchased 
commercially as part of a vector, It can also be readily synthesized using methods for 
nucleic acid synthesis such as those described herein. 

A selectable marker gene element encodes a protein necessary for the sun/lval 
and growth of a host cell grown in a selective culture medium. Typical selection mariner 
genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., 
amplcillin, tetracycline, or kanamycin for prokaryotic host ceils; (b) complement 
auxotrophic deficiencies of the cell; or (c) supply critical nutrients not available from 
complex media. Preferred selectable markers are the kanamycin resistance gene, the 
ampteillin resistance gene, and the tetracycline resistance gene. A neomycin resistance 
gene may also be used for selection In prokaryotic and eukaryotlc host cells. 
Other selection genes may be used to amplify the gene that wilt be expressed. 
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Amplification is the process wherein genes that are in greater demand for the 
production of a protein critical for growth are reiterated in tandem within the chromosomes 
of successive generations of recombinant ceiis. Examples of suitable selectable markers 
for mammalian cells include dlhydrofolate reductase (DHFR) and thymidine kinase. The 
mammalian cell transformants are placed under selection pressure wherein only the 
transformants are uniquely adapted to survive by virtue of the selection gene present in 
the vector. Selection pressure is imposed by cuHuring the transfomied cells under 
conditions In which the concentratton of selection agent in the medium is successively 
changed, thereby leading to the amplifteation of both the selection gene and the DMA that 
encodes an LGR6-SVs polypeptide. As a result, increased quantities of LGR6-SVs 
polypeptide are synthesized from the amplified DMA. 

A ribosome-binding site Is usually necessary for translation initiation of mRNA and 
Is characterized by a Shine-Dalgamo sequence (prokaryotes) or a Kozak sequence 
(eukaryotes). The element is typically located 3* to the promoter and 5' to the coding 
sequence of an LGR6 SVS polypeptide to be expressed. The Shine-Dalgamo sequence is 
varied but is typtealiy a polypurine (i,e., having a high A-G content). Many Shine-Dalgamo 
sequences have been Identified, each of which can be readily synthesized using methods 
set forth herein and used in a prokaryotic vector. 

A leader, or signal, sequence may be used to direct an LGR6-SVs polypeptide out 
of the host ceil. Typically, a nudeotkJe sequence encoding the signal sequence is 
positioned in the coding region of an LGR6-SVs nucleic add molecule, or directly at the 5' 
end of an LGR6-SVs polypeptide-coding region. Many signal sequences have been 
identified, and any of those that are functional in the selected host cell may be used in 
conjunction with an LGR6-SVs nucleic acid molecule. Therefore, a signal sequence may 
be homologous (naturally occurring) or heterologous to the LGR6-SVs nucleic acid 
molecule. Additionally, a signal sequence may be chemrcally synthesized using methods 
described herein. In most cases, the secretion of an LGR6-SVs polypeptide from the host 
cell via the presence of a signal peptMe will result in the removal of the signal peptide from 
the secreted LGR6-SVs polypeptide. The signal sequence may be a oonr^onent of the 
vector, or It may be a part of an LGR6-SVs nucleic add molecule that is inserted Into the 
vector. 
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Included within the scope of this invention is the use of either a nucleotide 
sequence encoding a native LGR6-SVs polypeptide signal sequence Joined to an LGR6- 
SVs polypeptide coding region or a nucleotide sequence encoding a heterologous signal 
sequence joined to an LGR6-SVs polypeptide coding region. The heterologous signal 
sequence selected should be one that is recognized and processed, i.e., cleaved by a 
signal peptidase, by the host ceil. For prokaryotlc host cells that do not recognize and 
process the native LGR&SVs polypeptide signal sequence, the signal sequence is 
substituted by a prokaryotlc signal sequence selected, for example, from the group of the 
alkaline phosphatase, penldllinase, or heat-stable enterotoxin 11 leaders. For yeast 
secretion, the native LGR6-SVs polypeptide signal sequence may be substituted by the 
yeast invertase, alpha factor, or acid phosphatase leaders. In mammalian cell expression 
the native signal sequence is satlsfectory, although other mammalian signal sequences 
may be suitable. 

In some cases, such as where glycosylatk>n is desired in a eukaryoUc host ceil 
expression system, one may manipulate the various presequences to improve 
giycosylation or yield. For example, one may alter the peptidase cleavage sRe of a is 
particular signal peptide, or add pro-sequences, which also may affect giycosylation. The 
final protein product may have, in the -1 position (relative to the first amino acid of the 
mature protein) one or more additional amino adds incident to expression, which may not 
have been totally removed. For example, the final protein product may have one or two 
amino add residues found in the peptidase deavage site, attached to the amino-terminus. 
Alternatively, use of some enzyme deavage sites may result in a slightly truncated fomi of 
the desired LGR6-SVs polypeptide, if the enzyme cuts at such area within the mature 
polypeptide. 

In many cases, transcription of a nudeic add molecule is increased by the 
presence of one or more introns in the vector; this is particulariy true where a polypeptide 
is produced in eukaryotic host cells, espedally mammalian host cells. The introns used 
may be naturally occurring within the LGR6 SVS gene espedally where the gene used is a 
full-length genomic sequence or a fragment thereof. Where the Intron is not naturally 
occurring within the gene (as for most cDNAs), the Intron may be obtained from another 
source. The position of the intron with respect to flanking sequences and the LGR6 SVS 
gene is generally important, as the intron must be transcribed to be effedive. Thus, when 
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an LGR6-SVS cDNA molecule is being transcribed, the preferred position for the intron Is 
3' to the transcription start site and 5* to the poly-A transcription termination sequence. 
Preferably, the intron or introns will be located on one side or the other (i.e., 5* or Y) of the 
cDNA such that it does not Interrupt the coding sequence. Any Intron from any source, 
including Viral, prokaryotic and eulcaryotic (plant or animal) organisms, may be used to 
practice this invention, provided that it is compatible with the host cell into which it is 
inserted* Also included herein are synthetic introns. Optionally, more than one intron may 
be 5 used in the vector. 

The expression and doning vectors of the present invention will typically contain a 
promoter that is recognized by the host organism and operably linked to the molecule 
encoding the LGR6-SVs polypeptide. Promoters are untranscribed sequences located 
upstream (i.e., Y) to the start codon of a structural gene (generally within about 100 to 
1000 bp) that control the transcription of the structural gene. Promoters are conventionally 
grouped Into one of two classes: inducible promoters and constitutive promoters. Inducible 
promoters initiate increased levels of transcription from DMA under their control in 
response to some change in culture oonditions, such as the presence or absence of a 
nutrient or a change in temperature. Constitutive promoters, on the other hand, initiate 
continual gene product production; that is, there is little or no control over gene expression. 
A large number of promoters, recognized by a variety of potential host cells, are well 
known. A suitable promoter is operably linked to the DMA encoding LGR6-SVs polypeptide 
by removing the promoter from the source DNA by restriction enzyme digestion and 
inserting the desired promoter sequence Into the vector. The native LGR&6Vs promoter 
sequence may be used to direct amplification and/or expression of an LGR6-SVs nucleic 
add molecule. A heterologous promoter is preferred, however, if it pen-nits greater 
transcription and higher yields of the expressed protein as compared to the native 
promoter, and if It is compatible with the host cell system that has been selected for use. 

Promoters suitable for use with prokaryotic hoste include ttie bete- lactemase and 
lactose promoter systems; alkaline phosphatase; a tryptophan (trp) promoter system; and 
hybrid promoters such as the tec promoter. Otiier known bacterial promoters are also 
suitable. Their sequences have been published, thereby enabling one skilled In the art to 
ligate them to the desired DNA sequence, using linkers or adapters as needed to supply 
any useful restrk;tion sites. 
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SuRable promoters for use with yeast hosts are also well known in the art Yeast 
enhancers are advantageously used vwth yeast promoters. Suitable pronru>ters for use with 
mammalian host cells are well known and Include, but are not limited to, those obtained 
from the genomes of viruses such as polyoma virus, adenoviais (such as Adenovims 2), 
bovine papilloma virus, avian sarcoma virus, cytomegalovirus, retroviruses, hepatitis-B 
vims and most preferably Simian Virus 40 (SV40). Other suitable mammalian promoters 
include heterologous mammalian promoters, for example, heat-shock promoters and the 
actin promoter. 

Additional promoters which may be of interest in controlling LGR6 SVS gene 
expression include, but are not limited to: the SV40 early promoter region (Bemoist and 
Chambon, 198 1, Nature 290:304-10); the CW promoter; the promoter contained in the 3' 
long temiinal repeat of Rous sarcoma viois (Yamamoto, et al., 1980, Cell 22:787-97); the 
herpes thymidine kinase promoter (Wagner et al., 1981, Proc. Natl. Acad. Sd. U.S.A. 
78:1444-45); the regulatory sequences of the metallothionine gene (Brinster et al., 1982, 
Nature 296:3942); prokaryotic expression vectors such as the beta-iactamase promoter 
(Villa- Kamaroff et al., 1978. Proc. Natl. Acad. Sci. U.S.A., 75:3727-31); or the tee 
promoter (DeBoer et al., 1983. Proc. Natl. Acad. Sci. U.S.A,, 80:21- 25). Also of interest 
are the following animal transcriptional control regions, is which exhibit tissue specificity 
and have been utilized in transgenic animals: the elastase I gene control region which is 
active In pancreatic cells (Swift et al., 1984, Cell 38:639-46; OmHz et al., 1986, Cold Spring 
Barbor Symp. Quant Bid. 50:399-409 (1986); MacDonald, 1987, Hepatology 7:425-515); 
the Insulin gene control region which is adive in pancreatfo beta cells (Hanahan, 1985, 
Nature 315:115-22); the immunoglobulin gene control region which is active in lymphoid 
cells (Grosschedl et al., 1984, Cell 38:647-58; Adames et al., 1985, Nature 318:533 38; 
Alexander et al., 1987, Mol. Cell. Biol., 7:1436-44); the nrK>use mammary tumor virus 
control region which is active in testicular, breast, lymphoid and mast cells (Leder et al., 
1986, Cell 45:485-95); the albumin gene control region which is active in liver (Pinkert et 
al., 1987, Genes and Devel. 1:268-76); the alpha-feto-protein gene control region which is 
active in liver (Krumlauf et al., 1985, Mol. Cell. Biol., 5:1639 48; Hammer et al., 1987, 
Science 235:53-58); the alpha 1 -antitrypsin gene control region which Is active in the liver 
(Kelsey et al., 1987, Genes and Devel. 1: 161-71); the beta-globin gene control region 
which is active in myeloid cells (Mogram et al., 1985, Nature 315:338-40; Kollias et al.. 
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1986, Cell 46:89-94); fhe myelin basic protein gene control region which is active in 
oligodendrocyte cells in the brain (Readhead et al., 1987, Cell 48:703-12); the myosin light 
chain- 2 gene control region which is active in siceletal muscle (SanI, 1985, Nature 
314:283-86); and the gonadotropic releasing hormone gene control region which is active 
in the hypothalamus (Mason et a!., 1986, Science 234:1372-78). 

An enhancer sequence may be Inserted into the vector to increase the transcription 
of a DMA encoding an LGR6-SVs polypeptide of the present invention by higher 
euicaryotes. Enhancers are ds-acting elements of DMA, usually about 10-300 bp in length, 
that act on the promoter to increase transcription. Enhancers are relatively orientation and 
position independent. They have been found 5* and 3' to the transcription unit Several 
enhancer sequences available from mammalian genes are known (e.g., globin, elastase, 
albumin, alpha-feto-proteln and insulin). Typically, however, an enhancer from a virus will 
be used. The SV40 enhancer, the cytomegalovirus early promoter enhancer, the polyoma 
enhancer, and adenovirus enhancers are exemplary enhancing elements for the activation 
of eukaryotic promoters. While an enhancer may be spliced into the vector at a position 5' 
or 3' to an LGR6-SVs nucleic add molecule, it Is typically located at a site 5' from the 
promoter. 

Expression vectors of the invention may be constructed from a starting vector such 
as a commercially available vector. Such vectors may or may not contain all of the desired 
flanking sequences. Where one or more of the flanking sequences described herein are 
not already present in the vector, they may be individually obtained and ligated into the 
vector. Methods used for obtaining each of the flanking sequences are well known to one 
skilled in the art. 

Preferred vectors for practidng this invention are those that are compatible with 
bacterial, insect, and mammalian host cells. Such vectors include, inter alia, pCRIi, pCR3, 
and pCDiMA3.1 (Invitrogen, San Diego, CA) , pBSII (Stratagene, La Jolla, OA), pET 15 
(Novagen, Madison, W1), pGEX (Phannada Btotedi, Piscataway, NJ), pE6FP-N2 
(Clontech, Palo Alto, CA), pETL (BlueBaell, Invitrogen), pDSRalpha (PCT Pub. No. WO 
90/14363) and pFastBacDual (Giboo-BRL, Grand Island, 1^). 

Additional suitable vectors include, but are not limited to, cosmids, plasmids, or 
modified viruses, but it \n\\\ be appreciated that the vector system must be compatible with 
the selected host cell. Such vectors include, but are not limited to plasmids such as 
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Bluescript plasmid derivatives (a high copy number ColEI-based phagemid; Stratagene 
Cloning Systems, La Jolla CA), PCR cloning plasmlds designed for cloning Taq- ampliiied 
PGR products (e.g., TOPOTm TA Cloning' Kit and PCR2.r plasmid derivatives; 
fnvitrogen}, and mammalian, yeast or virus vectors such as a baculovims expression 
system (pBacPAK plasmid derivatives; Clontech). 

After the vector has been constructed and a nucleic add molecule encoding an 
LGR6-SVS polypeptide has been inserted Into the proper site of the vector, the completed 
vector may be inserted into a suitable host cell for amplification and/or polypeptide 
expression. The transfonmation of an expression vector for an LGRG-SVs polypeptide Into 
a selected host cell may be accomplished by well-known methods Including methods such 
as transfection, infection, calcium chloride, electroporation, microinjection, llpofection, 
DEAE-dextran method, or other known techniques. The method selected will In part be a 
function of the type of host cell to be used. These methods and otiier suitable methods are 
well known to the skilled artisan, and are set forth, for example. In Sambrook et al., supra. 

Host cells may be prokaryotic host cells (such as E. coll) or eukaryotic host cells 
(such as a yeast, insect, or vertebrate cell). The host cell, when cultured under appropriate 
conditions, syntiiesizes an LGR6-SVs polypeptide that can subsequently be collected from 
the culture medium (if the host cell secretes it into the medium) or directly from the host 
cell producing It (If it Is not secreted). The selection of an appropriate host cell will depend 
upon various factors, such as desired expression levels, polypeptide modifications that are 
desirable or necessary for activity (such as gtycosylation or phosphorylation) and ease of 
foUing into a biologically ac^e molecule. 

A number of suitable host cells are known in the art and many are available firom 
the American Type Culture Collection (ATCC), Manassas, VA. Examples include, but are 
not limited to, mammalian ceils, such as Chinese hamster ovary cells (CHO), CHO MFR(-) 
cells (Uriaub et al.. 1980, Proc. Natl. Acad. ScL U.SA. 97:4216-20), human embryonic 
kidney (HEK) 293 or 293T cells, or 3T3 cells. The selection of suitable mammalian host 
cells and methods for transformation, culture, amplification, screening, product production, 
and purification are known In the art Otiier suitable mammalian cell lines are the monkey 
COS-1 and COS-7 ceil lines, and the CV-1 cell line. Further exemplary mammalian host 
cells include primate cell lines and rodent cell lines, including transformed cell lines. 
Nonmai diploid celts, cell strains derived from In vitro culture of primary tissue, as well as 
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primary explants, are also suitable. Candidate cells may be genotypically deficient In the 
selection gene, or may contain a dominantiy acting selection gene. Other suitable 
mammalian cell lines include but are not limited to, mouse neuroblastoma N2A cells, 
HeLa, mouse L-929 cells, 3T3 lines derived from Swiss, Balb-e or N1H mice, BHY, or HaK 
hamster cell lines. Each of these cell lines Is known by and available to those skilled in the 
art of protein expression. 

Similarly useful as host cells suitable for the present invention are bacterial cells. 
For example, the various strains of E. coli (e.g., HB101, DH5a, DH10, and MC1061) are 
well known as host cells In the field of biotechnology. Various strains of 6. subWIs, 
Pseudomonas spp., other Bacillus spp., Straptomyces spp., and the like may also be 
employed in this method. 

Many strains of yeast cells known to those skilled in the art are also available as 
host cells for the expression of the polypeptides of the present Invention. Preferred yeast 
cells include, for example, Saccharomyoes cerMsae and PIchIa pastoris. 

Additfonally, where desired, insect cell systems may be utilized in the is methods of 
the present invention. Such systems are described, for example, in Kitts et al., 1993, 
Biotechniques. 14:810-17; Lucklow, 1993, Curr. Opin. Blotechnol. 4:664-72; and Luckiow 
et al., 1993. J Virol., 67:4566-79. Prefen-ed insect ceOs are Sf-9 and H3 (Invitrogen). 

One may also use transgenic animals to express glycosylated LGR6-SVs 
polypeptides. For example, one may use a transgenic milk-producing animal (a cow or 
goat, for example) and obtain the present glycosylated polypeptide In the animal milk. One 
may also use plants to produce LGR6-SVs polypeptides, however, In general, the 
glycosylation occurring in plants Is different from that produced in mammalian cells, and 
may result in a glycosylated product which Is not suitable for human therapeutic use. 
Polypeptide Production Host cells comprising an LGR6-SVs polypeptide expression vector 
may be cultured using standard media well known to the skilled artisan. The media will 
usually contain all nutrients necessary for the growth and surwal of the cells. Suitable 
media for culturing E. coll cells Include, for example, Luria Broth (LB) and/or Terrific Broth 
(TB). Suitable media for culturing eukaryotic cells include Roswell Paric Memorial Institute 
medium 1640 (RPM1 1640), Minimal Essential Medium (MEM) and/or Dulbeoco's Modified 
Eagle Medium (DMEM), all of which may be supplemented with scram and/or growth 
factors as necessary for the particular cell line being cultured. A suitable medium for insect 
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cultures is Grace's medium supplemented with yeastolate, lactaibumin hydrolysate, and/or 
fetal calf serum as necessary. 

Typically, an antibiotic or other compound useful for selective growth of transfected 
or transformed cells Is added as a supplement to the media. The compound to be used will 
be dictated by the selectable marker element present on the plasmkJ with which the host 
cell was transformed. For example, where the selectable marker element is kanamycin 
resistance, the compound added to the culture medium will be kanamycin. Other 
compounds for selective growth Include amptelllin, tetracycline, and neomycin. 
Purification and Isolation of the DolvpeDtlde 

The amount of an LGR6-SVs polypeptide produced by a host ceil can be evaluated 
using standard methods known in the art Such methods Include, without limitation 
Western blot analysis, SDS-polyacrylamide gel electrophoresis, non-denaturing gel is 
electrophoresis. High Performance Liquid Chromatography (HPLC) separation, 
Immunoprecipitation, and/or activity assays such as DMA binding gel shift assays. 

If an LGR6-SVS polypeptide has been designed to be secreted from the host cells, 
the majority of polypeptide may be found in the cell culture medium. If however, the LGR6- 
SVs polypeptide is not secreted from the host cells, K will be present in the cytoplasm 
and/or the nucleus (for eukaryotic host cells) or in the cytosol (for gram negative bacteria 
host ceils). 

For an LGR6-SVs polypeptide situated In the host cell cytoplasm and/or nucleus 
(for eukaryotic host cells) or in the cytosol (for bacterial host celts), the infracellular 
material (Including inclusion bodies for gram- negative bacteria) can be extracted from the 
host cell using any standard technique known to the sidlled artisan. For example, the host 
cells can be lysed to release the contents of the periplasm/cytoplasm by French press, 
homogenization, and/or sonicatlon followed by centrifugation. 

If an LGR6-SVS polypeptide has fomied inclusion bodies In the cytosol, the 
Inclusion bodies can often bind to the Inner and/or outer cellular membranes and thus will 
be found primarily In the pellet material after centrifugation. The pellet material can then be 
treated at pH extremes or with a chaotroplc agent such as a detergent, guankfine, 
guanidlne derivatives, urea, or urea derivatives In the presence of a reducing agent such 
as dithiothreitol at alkaline pH or tris carboxyethyl phosphlne at acid pH to release, break 
apart, and solubilize the inclusion bodies. The solubllized LGR6-SVs polypeptide can then 
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be analyzed using gel electrophoresis, Immunopredprtatlon, or the like. If it is desired to 
Isolate the LGR6-SVs polypeptide, isolation may be accomplished using standard methods 
such as those described herein and in Marston et al., 1990, l\/leth. Enz., 182:264-75. 

In some cases, an LGR6-SVs polypeptide may not be biologically active upon 
Isdation. Various methods for "refolding" or converting the polypeptide to its tertiary 
structure and generating disulfide iinlcages can be used to restore biological activity. Such 
methods Include exposing the solubilized polypeptide to a pH usually above 7 and In the 
presence of a particular concentration of a chaotrope. The selection of chaotrope is very 
similar to the choices used for inclusion body solubilization, but usually the chaotrope is 
used at a lower concentration and is not necessarily the same as chaotropes used for the 
solubilization, in most cases the refolding/oxidation solution will also contain a reducing 
agent or the reducing agent plus its oxidized form In a specific ratio to generate a particular 
redox potential is allowing for disulfide shuffling to occur in the formation of the protein's 
cysteine bridges. Some of the commonly used redox couples include cysteine/cystamlne, 
glutathione (GSH) /dithiobis GSH, cupric chloride, dithiothreltDi(DTT)/dithiane DTT, and 2- 
2-mercaptoethanol(bME)/dlthio-b(ME}. In many instances, a cosolvent may be used or 
may be needed to increase the efficiency of the refolding, and the more common reagents 
used for this purpose include glycerol, polyethylene glycol of various molecular weights, 
arginine and the like. 

If inclusion bodies are not formed to a significant degree upon expresston of an 
LGR6-SVS polypeptide, then the polypeptide will be found primarily in the supernatant 
after centrifugation of the cell homogenate. The polypeptide may be further isolated firom 
the supematant using methods such as those described herein. 

The purification of an LGR6-SVs polypeptide from solution can be accomplished 
using a variety of techniques. If the polypeptide has been synthesized such that it contains 
a tag such as Hexa-hlstidine (LGR6-SVs polypeptide/hexaHis) or other small peptide such 
as FLAG (Eastman Kodak Co., New Haven, CT) or myc (Invitrogen) at either its cartjoxyl- 
or amino- tenminus, it may be purified in a one-step process by passing the solution 
through an affinity column where the column matrix has a high affinity for the tag. 
For example, poly-histidine binds with great affinity and spedficfty to nickel. Thus, an 
affinity column of nickel (such as the Qiagen nickel columns) can be used for purification of 
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LGR6-SVS pdypeptide/polyHis. See, e. g., Current Protocols In Molecular Biology 10.11.8 
(Ausubel et al., eds., Green Publishers Inc. and Wiley and Sons 1993). 

Additionally, LGR6-SVs polypeptides may be purified through the use of a 
monoclonal antibody that is capable of specifically recognizing and binding to an LGR6- 
SVs polypeptide. 

Other suitable procedures for purification include, without limitation, affinity 
chromatography, immunoaffinity chromatography, ion exchange chromatography, 
molecular sieve chromatography, HPLC, electrophoresis (including native gel 
electrophoresis) followed by gel elution, and preparative isoelectric focusing ("Isoprime" 
machine/technique, l^oefer Scientific, San Francisco, OA). In some cases, two or more 
purification techniques may be combined to achieve increased purity. 

LGR6-SVS polypeptides may also be prepared by chemical synthesis methods is 
(such as solid phase peptide synthesis) using techniques known in the art such as ttiose 
set forth by Merrifield et al., 1963, J Am. Chem. Soc. 85:2149; Houghten et al., 1985, Proc 
NaU Acad. Sd. USA 82:5132; and Stewart and Young, Solid Phase Peptide Synthesis 
(Pierce Chemical Co. 1984). Such polypeptides may be synthesized with or without a 
methionine on the amino-tenminus. Chemically syntiiesized LGR6-SV8 polypeptides may 
be oxidized using methods set forth in these references to form disulfide bridges. 
Chemically synthesized LGR6-SVs polypeptides are expected to have comparable 
biological activity to the corresponding LGR6-SVs polypeptides produced recombinantty or 
purified from natural sources, and thus may be used interchangeably witii a recombinant 
or natural LGR6-SV8 polypeptide. 

Anotiier means of obtaining LGR6-SVs polypeptide is via purification from 
biological samples such as source tissues and/or fiuids in which the LGR6-SVs 
polypeptide Is naturally found. Such purification can be conducted using methods for 
protein purification as described herein. The presence of tiie LGR6-SVs polypeptide during 
purification may be monitored, for example, using an antibody prepared against 
recombinanUy produced LGR6-SV8 polypeptide or peptide fragments thereof. 
A number of additional mettiods for producing nucleic adds and polypeptides are known In 
the art, and the metiiods can be used to produce polypeptides having specificity for LGR6- 
SVs polypeptide. See, e.g., Roberts et al., 1997, Proc. Nati. Acad. Scl. U.S.A. 94:12297- 
303, which describes the production of fusion proteins between an mRNA and Its encoded 
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pepOde. See also, Roberts, 1999, Curr. Opin. Chem. Biol. 3:268-73. AdditlonaHy, U.S. 
Patent No. 5,824,469 describes methods for obtaining oligonucleotides capable of canrying 
out a specific biological function. The procedure Involves generating a heterogeneous pool 
of oligonucleotides, each having a 5, randomized sequence, a central preselected 
sequence, and a 3' randomized sequence. The resulting heterogeneous pool is introduced 
into a population of cells that do not exhibit the desired biological function. Subpopulations 
of the cells are then screened for those that exhibit a predetermined biological function. 
From that subpopulatlon, oligonucleotides capable of carrying out the desired biological 
function are Isolated. 

U.S. Patent Nos. 5.763.192; 5,814,476; 5,723.323; and 5,817,483 describe 
processes for producing peptides or polypeptides. This is done by producing stochastic 
genes or fragments thereof, and then introducing these genes into host cells, which 
produce one or more proteins, encoded by the stochastic genes. The host cells are then 
screened to Identify those clones producing peptides or polypeptides having 1.5 the 
desired activity. 

Another method for producing peptides or pofypeptides is described in 
PCT/IJS98/20094 (W099/15650) filed by Athersys, Inc. Known as "Random Activation of 
Gene Expression for Gene Discovery" (RAGE-GD). the process involves the activation of 
endogenous gene expression or over-expression of a gene by In situ recombination 
mettiods. For example, expression of an endogenous gene is activated or increased by. 
integrating a regulatory sequence Into tiie target cell that is capable of activating 
expression of the gene by non-homologous or illegitimate recombination. The target DMA 
is first subjected to radiation, and a genetic promoter inserted. The promoter eventually 
locates a break at the front of a gene, initiating transcription of the gene. This results In 
expression of the desired peptide or polypeptide. 

It will be appreciated that tiiese methods can also be used to create 
comprehensive LGR6-SV8 polypeptide expression libraries, which can subsequently be 
used for high tiiroughput phenotypic screening In a variety of assays, such as biochemical 
assays, cellular assays, and whole organism assays (e.g., plant, mouse, etc.) synthesis. K 
will be appreciated by ttiose sl<illed in the art that the nucleic acid and polypeptide 
molecules described herein may be produced by recombinant and otiier means. 
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Selective Binding Agents 

The temn "selective binding agenf refers to a molecule that has specificity for one 
or more LGR6-SVs polypeptides. Suitable selective binding agents include, but are not 
limited to, antibodies and derivatives thereof, polypeptides, and small molecules. Suitable 
selective binding agents may be prepared using methods known in the art. 

An exemplary LGR6-SVs polypeptide selective binding agent of the present 
Invention is capable of binding a certain portion of the LGR6-SVs polypeptide thereby 
Inhibiting the binding of the polypeptide to an LGR6-SVs polypeptide receptor. 
Selective binding agents such as antibodies and antibody fragments that bind LGR6-SVs 
polypeptides are within the scope of the present Invention. The antibodies may is be 
polyclonal including monospecific polyclonal; monoclonal (MAtjs); recombinant; chimeric; 
humanized, such as complementarity-determining region (CDR)-grafted; human; single 
chain; and/or bispecific; as well as fragments; variants; or derivatives thereof Antibody 
fragments include those portions of the antibody that bind to an epitope on the LGRG-SVs 
polypeptide. Examples of such fragments Include Fab and F(ab*) fragments generated by 
enzymatic cleavage of full-length antibodies. Other binding fragments include those 
generated by recombinant DNA techniques, such as the expression of recombinant 
plasmids containing nucleic acid sequences encoding antibody variable regions. 

Polyclonal antibodies directed toward an LGR6-SVs polypeptide generally are 
produced in animals (e.g., rabbits or mice) by means of multiple subcutaneous or 
Intraperitoneal injections of LGR6-SVs polypeptide and an adjuvant It may be useful to 
conjugate an LGR&-SVs polypeptide to a canrier protein that Is immunogenic In the species 
to be immunized, such as l<eyhole limpet hemocyanin, scrum, albumin, bovine 
thyrogiobulin, or soybean trypsin inhibitor. Also, aggregating agents such as alum are used 
to enhance the immune response. After immunization, the animals are bled and the serum 
Is assayed for anti-LGR6-SVs antibody titer. 

Monoclonal antibodies directed toward LGR6-8Vs polypeptides are produced using 
any method that provides for the production of antibody molecules by continuous cell lines 
in culture. Examples of suitable methods for preparing monoclonal antibodies include the 
hybridoma methods of Kohler et al., 1975, Nature 266:495-97 and the human B-cell 
hybridoma method (Kozbor. 1984, J Immunol. 133:3001; Brodeur et al.. Monoclonal 
Antibody Production Techniques and Applications 51-63 (Marcel Dekker. Inc., 1987). Also 
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provided by the Invention are hybridonia cell lines that produce monoclonal antibodies 
reactive with LGR6-SVs polypeptides. 

Monoclonal antibodies of the invention may be modified for use as therapeutics. 
One embodiment is a "chimeric" antibody in which a portion of the heavy (H) and/or light 
(L) chain is identical with or homologous to a conresponding sequence in antibodies 
derived from a particular species or belonging to a particular antibody class or subclass, 
while the remainder of the chain(s) Is/are identical with or homologous to a corresponding 
sequence in antibodies derived from another species or belonging to another antibody 
class or subclass. Also included are fragments of such antibodies, so long as they exhibit 
the desired biological activity. See U.S. Is Patent No. 4,816,567; Morrison et al., 1985, 
Proc. Natl. Acad. Sci. 81 :6851-55. 

In another embodiment, a monoclonal antibody of the invention is a "humanized" 
antibody. l\/lethods for humanizing non-human antibodies are well known in tiie art. See 
U.S. Patent Nos. 5,585.089 and 5,693,762. Generally, a humanized antibody has one or 
more amino add residues introduced Into it firom a source that Is non-human. 
Humanization can be perfonned. for example, using methods described In the art (Jones 
et al., 1986, Nature 321:522-25; Riechmann et al., 1998, Nature 332:323-27; Verhoeyen et 
al., 1988, Science 239:1534-36), by substituting^ at least a portion of a rodent 
complementarity-detemnining region for the corresponding regions of a human antibody 
Cell Source Identification Usino LGR6-SVs PolvDeptlde 

In accordance with certain embodiments of the Invention, It may be useful to be 
able to determine the source of a certain cell type associated wtth an LGR6-SVs 
polypeptide. For example, It may be useful to detenmlne flie origin of a disease or 
pathological condition as an aid in selecting an appropriate therapy. In certain 
embodiments, nucleic acids encoding an LGR6-SVs polypeptide can be used as a probe 
to identify cells described herein by screening tiie nucleic adds of ttie cells witii such a 
probe. In other embodiments, one may use anfl-LGR6-SV8 polypeptide antibodies to test 
for ttie presence of LGR6-SVs polypeptide in ceOs, and ttius, determine if such cells are of 
the types described herein. 

LGR6-SVS Polypeptide Compositions and Administration 

Therapeutic compositions are wittiin the scope of the present Invention. Such 
LGR6-SVS polypeptide pharmaceutical compositions may comprise a therapeutically 
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effective amount of an LGR6-SVs polypeptide or an LGR6-SVs nucleic acid molecule in 
admixture with a pharmaceutically or physiologically acceptable fbmiulation agent selected 
for suitability with the mode of administration. Phannaceutical compositions may comprise 
a therapeutically effective amount of one or more LGR6-SVs polypeptide selective binding 
agents In admixture with a pharmaceutically or physiologically acceptable formulation 
agent selected for suitability with the mode of administration. 

Acceptable formulation materials preferably are nontoxic to recipients at ttie 
dosages and concentrations employed. 

The phannaceutical composition may contain formulation materials for nK)difying, 
maintaining, or preserving, for example, the pH, osmolarity, viscosity, clarity, color, 
isotonicity, odor, sterility, stability, rate of dissolution or release, adsorption, or penetration 
of the composition. Suitable fomiulation materials include, but are not limited to, amino 
adds (such as glycine, giutamlne, asparagine. arginine, or lysine), antimicrobials, 
antioxidants (such as ascorbic acid, sodium sulfite, or sodium hydrogen-sulfite), buffers 
(such as borate, bicarisonate, Tris-HCI, citrates, phosphates, or ottier organic adds), 
bulking agents (such as mannitol or glydne), chelating agents (such as ettiylenediamlne 
tetraacetic acid (EDTA)), complexing agents (such as caffeine, polyvinylpyrrolidone, beta- 
cydodextrin, or hydroxypropylbeta- cydodextrin), fillers, monosaccharides, disaccharides, 
and other carbohydrates (such as glucose, mannose, or dextrins), proteins (such as serum 
albumin, gelatin, or Immunoglobulins), coloring, flavoring and diluting agents, emulsifying 
agents, hydrophillc polymers (such as polyvlnylpynx>lidone), low molecular weight 
polypeptides, salt-forming counter ions (such as sodium), preservatives (such as 
benzaikonium chloride, benzoic acid, salicylic acid, phenethyl alcohol, methylparaben, 
propylparaben, chlorhexidine, sorbic add, or hydrogen peroxide), 5 solvents (such as 
glycerin, propylene glycol, or polyetiiylene glycol), sugar alcohols (such as mannitol or 
sorbitol), suspending agents, suriactants or wetting agents (such as pluronlcs; PEG; 
soribitan esters; polysort)ates such as pdysori^ate 20 or polysorbate 80; triton; 
tromethamine; lecithin; cholesterol or tyloxapal), stability enhancing agents (such as 
sucrose or sorbitol), tonicity enhancing agents (such as alkali metal halides - preferably 
sodium or potassium chloride - or mannitol sorbitol), delivery vehicles, diluents, exclpients 
and/or pharmaceutical adjuvants. See Reinington*s Pharmaceutical Sdences (18tti Ed., 
AR. Gennaro. ed.. Mack Publishing Company 1990). 
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The optimal pharmaceutical composition will be detemilned by a sidlled artisan 
depending upon, for example, the intended route of administration, delivery format, and 
desired dosage. See, e.g., Remington's Pharmaceutical Sciences, supra. Such 
compositions may influence the physical state, stability, rate of in vivo release, and rate of 
in vivo clearance of the LGR6-SV8 molecule. 

The primary vehicle or carrier in a phanmaceutical composition may be either 
aqueous or non-aqueous In nature. For example, a suitable vehicle or canler for orijection 
may be water, physiologlcai saline solution, or artificial cerebrospinal fluid, possibly 
supplemented with other materials common in compositions for parenteral administration. 
Neutral buffered saline or saline mixed with serum albumin are further exemplary vehicles. 

Other exemplary pharmaceutical compositions comprise Tris buffer of about pH 
7.0-8.5, or acetate buffer of about pH 4.0-5.5, which may further include sorbitol or a 
suitable substitute. In one embodiment of the present invention, LGR6-SVs polypeptide 
compositions may be prepared for storage by mixing the selected composition having the 
desired degree of purity with optional fbnnulation agents (Remington's Pharmaceutical 
Sciences, supra) In the form of a lyophllized cake or an aqueous solution. Further, the 
LGR6-SVS polypeptide product may be fonnulated as a lyophilizato using appropriate 
excipients such as sucrose. 

The LGR6-SVS polypeptide phanmaceutical compositions can be selected for 
parenteral delivery. Altematively, the compositions may be selected for inhalation or for 
delivery through the digestive tract, such as orally. The preparation of such 
phanmaceutically acceptable compositions is within the sidll of the art. 

The formulation components are present in concentrations that are acceptable to 
the site of administration. For example, buffers are used to maintain the composition at 
physiological pH or at a slightly lower pH, typically within a pH range of from about 5 to 
about 8. 

When parenteral administration is contemplated, the therapeutic compositions for 
use in this invention may be in the fomfi of a pyrogen- free, parsnterally acceptable, 
aqueous solution comprising the desired LGR6-SVs molecule in a pharmaceutically 
acceptable vehicle. A particularly suitable vehicle for parenteral injection is sterile distilled 
water in which an LGR6-SVs molecule is formulated as a sterile, Isotonic solution, property 
preserved. Yet another preparation can Involve the formulation of the desired molecule 
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with an agent, such as injectable microspheres, bio-erodibie particles, polymeric 
compounds (such as polyladic add or polyglycdic acid), beads, or liposomes, that 
provides for the controlled or sustained release of the product which may then be delivered 
via a depot injection. IHyaluronic add may also be used, and this may have the effect of 
promoting sustained duration in the circulation. Other suitable means for the introduction of 
the desired molecule indude implantable drug delivery devices. 

In one embodiment, a pharmaceutical composition may be formulated for 
Inhalation. For example, LGR6-SVs polypeptide may be formulated as a dry powder for 
Inhalation. LGR6-SVs polypeptide or nucleic add molecule inhalation solutions may also 
be fomnuiated with a propellant for aerosol delivery. In yet another embodiment, solutions 
may be nebulized. Pulmonary administration is further described In POT Pub. No. WO 
94/20069, which describes the pulmonary delivery of chemically modified proteins. 

It is also contemplated that certain fonnulations may be administered orally. In one 
embodiment of the present invention, LGR6-SVs polypeptides that are administered in this 
fashion can be fomnulated with or without those carriers customarily used in the 
compounding of solid dosage forms such as tablets and capsules. For example, a capsule 
may be designed to release the adive portion of the fonmulation at the point in the 
gastrointestinal trad when bioavailability is maximized and pre-systemic degradation is 
minimized. Additional agents can be induded to ^dlitate absorption of the LGR6-SVs 
polypeptide. Diluents, flavorings, low melting point waxes, vegetable oils, lubricants, 
suspending agents, tablet disintegrating agents, and binders may also be employed. 

Another pharmaceutical composition may Involve an effective quantity of LGR6- 
SVs polypeptides in a mbcture with lion-toxic exdpients that are suitable Ibr the 
manufacture of tablets. By dissolving the tablets In sterile water, or another appropriate 
vehicle, solutions can be prepared in unit-dose form. Suitable exdpients include, but are 
not limited to, inert diluents, such as calcium carbonate, sodium carbonate or bicart)onate, 
lactose, or caldum phosphate; or binding agents, such as starch, gelatin, or acada; or 
lubricating agents such as magnesium stearate, stearic add, or tale. 

Additional LGRS-SVs polype^de pharmaceutical compositions will be evident to 
those skilled ill the art, including fonmulations Involving LGR6-SV3 polypeptides in 
sustained- or controlled-delivery formulations. Techniques for formulating a variety of other 
sustained- or controlled- delivery means, such as liposome canriers, bio erodible 
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micrDparUdes or porous beads and depot injections, are also Icnown to those skllled in the 
art. See, e.g., PCT/US93/00829, which describes the controiied release of porous 
polymeric micropartides for the delivery of pharmaceutical compositions. 

Additional examples of sustained-release preparations Indude semipenmeable 
polymer matrices in the form of shaped artides, e.g. films, or microcapsules. 

Sustained release matrices may Include polyesters, hydrogels, polylactides (U.S. 
Patent No. 3,773,919 and European Patent No. 058481), copolymers of L-glutamic add 
and gamma ethyi-L-glutamate (SIdman et al., 1983, Blopolymers 22:547-56), poly(2- 
hydroxyethyl-methacryiate) (linger et al., 1981, J Biomed. Mater. Res. 15:167-277 and 
i-anger, 1982, Chem. Tech. 12:98-105), ethylene vinyl acetate (Langer et al., supra) or 
poly- D( -)-3-hydroxybutyric add (European Patent No. 133988). Sustained- release 
compositions may also Include liposomes, which can be prepared by any of several 
methods known in the art. See, e.g., Eppstein et al., 1985, Proc. Natl. Acad. Sci. USA 
82:3688-92; and European Patent Nos. 036676, 088046, and 143949. 

The LGR6-SVS phanmaceutical composition to be used for In vivo administration 
typically must be sterile. This may be accomplished by filtration through sterile filtration 
membranes. Where the composition is lyophllized, sterilization using this method maybe 
conducted either prior to, or following, lyophilizatlon and reconstitutlon. The composition 
for parenteral administration may be stored in lyophllized fonm or in a solution. In addition, 
parenteral compositions generally are placed into a container having a sterile access port, 
for example, an Intravenous solution bag or vial having a stopper pierceable by a 
hypodermic injection needle. 

Once the phanmaceutical oomposHlon has been fonmulated, it may be stored in 
sterile vials as a solution, suspension, gel, emulsion, solid, or as a dehydrated or 
lyophllized powder. Such fomiulations may be stored either in a ready-to-use form or in a 
form (e.g., lyophllized) requiring reconstitutlon prior to administration. 
In a specific embodiment, the present invention Is directed to kits for produdng a single- 
dose administration unit The kits may each contain both a first container having a dried 
protein and a second container having an aqueous fomnulation. Also Included within the 
scope of this invention are kits containing single and multi-chambered pre^lled syringes 
(e.g., liquid syringes and lyosyringes). 
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The effective amount of an LGR6-SVs phanmaoeuUcal composition to be employed 
therapeutically will depend, for example, upon the therapeutic context and objectives. 

One skilled in the art will appreciate that the appropriate dosage levels for 
treatment will thus vary depending, In part, upon the molecule delivered, the Indication for 
which the LGR6-SVs molecule is being used, the route of administration, and the size 
(body weight, body surface, or organ size) and condition (the age and general health) of 
the patient. Aocordingiy, the clinician may titer the dosage and modify the route of 
administration to obtain the optimal therapeutic effect. A typical dosage may range from 
about 0.1 m^kg to up to about 100 mg/kg or more, depending on the factors mentioned 
above. In other embodiments, the dosage may range from 0.1 mg/kg up to about 100 
mg/kg; or 1 g/kg up to about 100 mg/kg; or 5 g/kg up to about 100 mg/kg. 

The frequency of dosing will depend upon the pharmacokinetic parameters of the 
LGR6-SVS molecule in the fomiulation being used. Typically, a clinician will administer the 
composition until a dosage is reached that achieves the desired effect 

The composition may therefore be administered as a single dose, as two or more 
doses (which may or may not contain the same amount of the desired molecule) over time, 
or as a continuous Infusion via an implantation device or catheter. Further refinement of 
the appropriate dosage is routinely made by those of ordinary skill in the art and is within 
the ambit of tasks routinely performed by them. Appropriate dosages may be ascertained 
through use of appropriate dose-response data. 

The route of administration of the pharmaceutical composition is in accord with 
known methods, e.g., orally; through injection by intravenous, intraperitoneal, intracerebral 
(intraparenchymai), Intracerebroventricular, intramuscular, intraocular, intraarterial, 
intraportal, or intralesional routes; by sustained release systems; or by implantation 
devices. Where desired, the compositions may be administered by bolus injection or 
continuously by infusion, or by implantation device. 

Altematively or additionally, the composition may be administered locally via 
implantation of a membrane, sponge, or other appropriate material onto which the desired 
molecule has been absorbed or encapsulated. Where an implantation device Is used, the 
device may be implanted into any surtabte tissue or organ, and delivery of the desired 
molecule may be via diffusion, tinted-release bolus, or continuous administration. 
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In some cases, it may be desirable to use LGR6-SVs polypeptide phamiaceutical 
compositions in an ex vivo mariner. In such instances, cells, tissues, or organs that have 
been removed from the patient are exposed to LGR6-SVs polypeptide phannaceutical 
compositions after which the cells, tissues, or organs are subsequently Implanted back into 
the patient. 

In other cases, an LGR6-SVs polypeptide can be delivered by implanting certain 
cells that have been genetically engineered, using methods such as those described 
herein, to express and secrete the LGR6-SVs polypeptide. Such cells may be animal or 
human cells, and may be autologous, heterologous, or xenogeneic. Optionally, the ceils 
may be immortalized. In order to decrease the chance of an immunological response, the 
cells may be encapsulated to avoid Infiltration of suntDunding tissues. The encapsulation 
materials are typically biocompatible, semi^jermeable polymeric enclosures or 
membranes that allow the release of the protein product(s) but prevent the destruction of 
the ceils by the patienfs immune system or by other detrimental fiactors from the 
surrounding tissues. 

Additional embodiments of the present invention relate to cells and methods (e.g., 
homologous recombination and/or other reconnbinant production methods) for both the in 
vitro production of therapeutic polypeptides and for the production and delivery of 
therapeutic polypeptides by gene therapy or cell therapy. iHomologous and other 
recombination methods may be used to modify a cell that contains a nonmally 
transcrlpVonaliy-siient LGR6-SVs gene, or an under-expressed gene, and thereby produce 
a cell, which expresses therapeutically efHcadous amounts of LGR6-SVs polypeptides. 

Homologous recombinatbn is a technique originally developed for targeting genes 
to induce or correct mutations in transcriptionally active genes. Kucheriapati, 1989, Prog, 
in Nucl. Acid Res. & Mol. Biol. 36:301. The basic technique was developed as a method 
for introducing specific mutations into specific regions of the mammalian genome (Thomas 
et al., 1986, Cell 44:419-28; Thomas and Gapecchi, 1987, Cell 51:503-12; Doetschman et 
al., 1988, Proc. Natl. Acad. Scl. U.S. A. 85:858387) or to correct specific mutations within 
defective genes (Doetschman et al., 1987, Nature 330:576-78). Exemplary homologous 
recombination techniques are described In U.S. Patent No. 5,272,071; European Patent 
Nos. 9193051 and 505500; PCT/US90/07642, and PCT Pub No. WO 91/09955). 
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Through homologous recombination, the DIMA sequence to be inserted into the 
genome can be directed to a specific region of the gene of interest by attaching it to 
targeting DMA. The targeting DNA is a nucleotide 

Therapeutic Uses 

LGR6-SVS nucleic acid molecules, polypeptides, and agonists and antagonists 
thereof can be used to treat, diagnose, ameliorate, or prevent a number of diseases, 
disorders, or conditions, including those recited herein. 

LGR6-SVS polypeptide agoniste and antegonlsts include those molecules which 
regulate LGR6-SVs polypeptide activity and either increase or decrease at least one 
activity of the mature fbnm of the LGR6-SVs polypeptide. Agonists or antagonists may be 
co-factors, such as a protein, peptide, carbohydrate, lipid, or small molecular weight 
molecule, which interact with LGR6-SVs polypeptide and thereby regulate Its activity. 

Potential polypeptide agonists or antegonlste include antibodies that react with 
either soluUe or membrane-bound forms of LGR6-SVs polypeptides that comprise part or 
all of the extracellular domains of the said proteins. Molecules that regulate LGR6-SVs 
polypeptide expression typically include nucleic acids encoding L6R6-SVs polypeptide 5 
that can act as anti- sense regulators of expression. 

Seven members of the glycoprotein hormone receptor subfamily have been 
previously identified. Among these are thyroid stimulating homione (TSH) receptor, follicle 
stimulating hormone (FSH) receptor, luteinizing hormone (LH}/chorlonic gonadotropin 
(CG) receptor, and leucine-rich repeat-conteining 6-preteln coupled receptor (LGR) 4, 
LGR5, LGR6, LGR7 and LGR8. The TSH, FSH, and LH/CG receptors have been well 
characterized functionally, with signaling through these receptors playing an important role 
in the proliferation and differentiation of the thyroid gland and tiie gonads. Signaling 
through tiie TSH receptor is known to influence basal metabolism by regulating the 
production of thyroid homiones. Autoimmune Is antibodies against epitopes of the N- 
terminal extracellular domain of the TSH receptor cause vartous thyroid hormone- 
associated metabolic disorders. Such autoimmune antibodies can be antegonistic and 
cause a fonm of hypothyroidism (a subgroup of Hashimoto's tiiyroidltis) or can be agonistic 
and cause a form of hyperUiyroldism (Graves' disease). Signaling ttirough the FSH and 
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LH/CG receptors is known to play a critical role in the maintenance of reproductive 
function in males and females (i. e., gonadal maturation and gonadal steroid production). 

Additionally, signaling througii the LH/CG receptor is Icnown to play an important 
role in the maintenance of pregnancy by stimulating the corpus luteum to produce steroid 
honmones during the first trimester. Because the TSH, FSH. and LH/CG receptors are 
known to have important developmental (i.e.. proliferation and differentiation) and 
physiological functions, it is likely that LGR6-SV5 also plays an important role In 
development and in human physiology. 

As stated in example 3, LGR6 is part of a LGR subgroup composed of LGR4, 
LGR5 and LGR6. Yamamoto et al. suggest that GPR49 (LGR5) may be critically involved 
in the development of hepatocellular carcinoma (HCC). They also suggest that GPR4g is a 
P-catenin target, the expression of Gpr49 being up-regulated by ^-catenin mutation 
(Yamamoto Y. et al. 2003. Hepatology. 37:528-533). p-catenin is Involved in 
carcinogenesis through the activation of the Wnt-signaling pathway, can act as a 
coactivator of certain transcriptional factors, such as Tcfi^EF and CREB, sut>sequently 
resulting in the activation of downstream target genes such as c-myc,t<yclln D1, MDR1, 
WISP1 and thus likely Gpr49. pi-catenin is involved in a large variety of cancers including 
adenomatous polyposis, malignant transformation of epithelial cells, colorectal cancer, 
breast cancer celts, retinoblastoma, colorectal tumorigenesis, melanoma, ovarian 
carcinomas, endometrioid tumors, Hepatoblastoma, sporadic medulloblastomas, lung 
cancers, blastema, mesotheliomas, small Intestinal adenocarcinoma, colorectal neoplasia, 
pilomatrlcoma, hair tumors (see OMIM on pi-catenin, 
httD://www.ncbl.ntm.nfh.oov/eritrB2/dlsDQ mim.OT^ In addition to the role of p1- 

catenin and LGR5 In cancer, mutations in the hinge-conserved regions of glycoprotein 
honmone receptors can result in the constitutive activation of the receptor leading to 
carcinogenesis or congenital disorders (constitutively activating mutant of TSHR causes 
hyperfunctioning thyroid adenomas, Yamamoto et al.; see also example 3). Based on the 
above comments, it is suggested ttiat LGR6 is also critical in the development of cancers. 
As such, LGR6-SV8 nucleic add molecules, polypeptides, and agonists and antagonists 
thereof may be useful In diagnosing or treating cancers. Examples of such cancers 
Include, but are not limited to, hepatocellular carcinoma, adenomatous polyposis, 
malignant transfbrmaflon of epitiiellai cells, colorectal cancer, breast cancer cells. 
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retinoblastoma, colorectal tumorigenesis, melanoma, ovarian carcinomas, endometrioid 
tumors, Hepatoblastoma, sporadic medulloblastomas, lung cancers, blastema, 
mesotheliomas, small Intestlna! adenocarcinoma, colorectal neoplasia, pilomatrlooma, hair 
tumors. In particular, antagonists of LGR6.1 (e.g. antibodies targeted to LGR6.1) may be 
useful In the diagnosis or treatment of cancer. Furthenmore, mutations In the hinge- 
conserved sequences of LGR6.1 (or LGR6} can be oon-ected for the treatment of cancer, 
congenital disorders and of the conditions and diseases mentioned hereafter, but are not 
limited to. LGR6.2, being a secreted protein, might function as a LGR6.1 antagonist As 
such LGR6.2 or agonists thereof may be useful in the diagnosis or treatment of cancer, or 
even congenital disorders, and of the condittons or diseases mentioned hereafter, but are 
not limited to. 

Since LGR6-SVs polypeptide expression has been detected in siceletai muscle, 
LGR6-SVS nucleic add molecules, polypeptides, and agonists and antagonists thereof 
may be useful in diagnosing or treating diseases and conditions affecting skeletal muscle. 
Examples of such diseases and conditions include, but are not limited to, cachexia and 
muscular dystrophy. Other diseases and conditions associated with siceletal muscle 
development and function are encompassed within the scope of this invention. 

Since LGR6-SVs polypeptide expression has been detected in the uterus, LGR6- 
SVs nucleic acid molecules, polypeptides, and agonists and antagonists thereof may be 
useful In diagnosing or treating diseases and conditions affecting skeletal muscle. 
Examples of such diseases and conditions include, but are not limited to, miscarriage, 
endometriosis, uterine cancer, and female infertility. Other diseases and conditions 
associated with uterine development and function are encompassed within the scope of 
this invention. 

Since LGR6-SVs polypeptide expression has been detected in tiie adrenal gland, 
LGR6-SVS nucleic add molecules, polypeptides, and agonists and antagonists thereof 
may be useful In diagnosing or treating diseases and conditions affecting the adrenal 
gland. Examples of such diseases and conditions include, but are not limited to, Cushing*s 
disease and Addison*s disease. Other diseases and conditions associated with the 
development and function of ttie adrenal gland are encompassed within the scope of this 
invention. 
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Since LGR6-SVs polypeptide expression has been detected in the testes, LGR6- 
SVs nudeic add moiecuies, polypeptides, and agonists and antagonists thereof may be 
usefui in diagnosing or treating diseases and conditions affecting the testes. Examples of 
such diseases and conditions include, but are not limited to, male Infertility and testicular 
carcinoma. Other diseases and conditions associated with the development and function 
of the testes are encompassed within the scope of this invention. 

Since LGR6-SVs polypeptide expression has been detected In the bone marrow, 
LGR6-SVS nudeic acid molecules, polypeptides, and agonists and antagonists thereof 
may be useful in diagnosing or treating diseases and conditions affscUng the bone 
marrow. Examples of such diseases and conditions indude, but are not Dmited to, 
leukemia. 

Other diseases and conditions associated with the development and function of the 
bone marrow are encompassed within the scope of this Invention. 

Since LGR6-SVS polypeptide expression has been detected in the fetal kidney, 
LGR6-SVS nudeic add molecules, polypeptides, and agonists and antagonists thereof 
may be useful In diagnosing or treating diseases and conditions affecting the kidney. 

Examples of such diseases and conditions include, but are not limited to, anemia, 
hypertension, and low blood pressure. Other diseases and conditions associated with the 
development and function of the kidney are encompassed within the scope of this 
invention. 

Since LGR6-SV8 polypeptide expresston has been detected in the ovary, LGR6- 
SVs nucleic acid molecules, polypeptides, and agonists and antagonists thereof may be 
useful in diagnosing or treating diseases and conditions affiecting the ovaries. Examples of 
such diseases and conditions Indude, but are not limited to, female Infertility and ovarian 
cancer. Other diseases and conditions assodated with the development and function of 
the ovaries are encompassed within the scope of this invention. 

Since LGR6-SVs polypeptide Is likely to play a role in cell prolrieration and 
differentiation, LGRG-SVs nucleic add molecules, polypeptides, and agonists and 
antagonists ttiereof may be useful in diagnosing or treating diseases and conditions that 
modulate cell proliferation and differentiation. For example, the LGR6-SVs molecules of 
the invention may be used to Increase cell proliferation and differentiation. Examples of 
diseases and conditions that may be treated by increasing cell proliferation and 
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differentiation indude, but are not limited to, tissue damage and degeneration (such as 
that caused by cancer therapy, infections, autoimmune diseases, or disorders), aging, and 
wound healing. 'Other diseases and conditions that could be treated by increasing cell 
proliferation and differentiation are encompassed within the scope of this invention. 
Atternatively, the LGR6-SVs molecules of the invention may be used to decrease cell 
proliferation and differentiation. Examples of diseases and conditions that may be treated 
by decreasing cell proliferation and differentiation include, but are not limited to, cancer, 
hyperplasia, and hypertrophy. Other diseases and conditions tiiat could be treated by 
decreasing cell proliferation and differentiation are encompassed witiiln the scope of this 
Invention. 

Agonists or antagonists of LGR6-SVs polypeptide ftjnction may be used 
(simultaneously or sequentially) in combination witti one or more cytokines, growth factors, 
antibiotics, anti-lnfiammatories, and/or chemotherapeutic agents as is appropriate for the 
condition being treated. 

Other diseases or disorders caused by or mediated by undesirable levels of LGR6- 
SVs polypeptides are encompassed within the scope of the invention. Undesirable levels 
include excessive levels of LGR6-SVS polypeptides and sub- nonmat levels of LGR6-SVs 
polypeptides. 

Uses of LGR6-SVS Nucleic Acids and Polvpeptides 

IMucleic add molecules of the invention (including those that do not tiiemselves 
encode biologically active polypeptides) may be used to map the locations of the LGR6- 
SVs gene and related genes on chromosomes. Mapping may be done by techniques 
Icnown in ttie art, such as PGR ampllficaQon and in situ hybridization. 

LGR6-SVS nucleic acid molecules (including those tiiat do not themselves encode 
biologically active polypeptides), may be useful as hybridization probes in diagnostic 
assays to test, eittier qualitatively or quantitatively, for the presence of an LGR6-SVs 
nucleic add molecule In mamntalian tissue or bodily fluid samples. 

Other methods may also be employed where it is desirable to Inhibit the activity of 
one or more LGR6-SVs polypeptides. Such inhibition may be effected by nucleic add 
molecules that are complementary to and hybridize to expression control sequences (triple 
helix formation) or to LGR6-SVs mRNA. For example, antisense DMA or RNA molecules, 
which have a sequence that is complementary to at least a portion of an LGR6-SVs gene 
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can be introduoed into the oell. Anti-sense probes may be designed is by available 
techniques using the sequence of the LGR6-SVs gene disclosed herein. Typically, each 
such antisense molecule will be complementary to the start site (5* end) of each selected 
LGR6-SVS gene. When the antisense molecule then hybridizes to the corresponding 
LGR6-SVS mRNA, translation of this mRNA is prevented or reduced. Anti-sense Inhibitors 
provide Information relating to the decrease or absence of an LGR6-SVs polypeptide in a 
cell or organism. 

Alternatively, gene therapy may be employed to create a dominant-negative 
inhibitor of one or more LGR6-SV8 polypeptides. In ttiis situation, ttie DNA encoding a 
mutant polypeptide of each selected LGR6-SVs polypeptide can be prepared and 
introduced into the cells of a patient using either viral or non-viral metiiods as described 
herein. Each such mutant is typically designed to compete with endogenous polypeptide in 
its biological role. 

In addition, an L6R6-SVs polypeptide, whether biologically active or not, may be 
used as an immunogen, ttiat is, ttie polypeptide contains at least one epitope to which 
antibodies may be raised. Selective binding agents ttiat bind to an LGR6-SVs polypeptide 
(as described herein) may be used for In vivo and in vitro diagnostic purposes, including, 
but not limited to, use In labeled fonn to detect the presence of LGR6-SVs polypeptide In a 
body fluid or cell sample. The antibodies may also be used to prevent, treat, or diagnose a 
number of diseases and disordere. Including those recited herein. The antibodies may bind 
to an LGRG-SVs polypeptide so as to diminish or block at least one activity characteristic 
of an LGR6-SVS polypeptide, or may bind to a polypeptide to increase at least one activity 
characteristic of an LGR6-SVs polypeptide (including by increasing the phannnacoldnetics 
of ttie LGR6-SVS polypeptide). 

LGR6-SVS polypeptides can be used to clone LGR6-SVs ligands using an 
"expression cloning strategy. Radiolabeled (125 Iodine) LGR6-SVs polypeptide or 
"affinity/activity tagged" L6R6-SVs polypeptide (such as an Fc fusion or an alkaline 
phosphatase fusion) can be used in binding assays to Identify a cell type, cell line, or 
tissue tiiat expresses an LGR6-SVs ligand. Rl^ isolated from such cells or tissues can 
then be converted to cDNA, cloned into a mammalian expression vector, and transfected 
into mammalian cells (e.g., COS or 293) to create an expression library. Radiolabeled or 
tagged LGR6-SVs polypeptide can then be used as an affinity reagent to identify and 
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isolate the subset of cells in this library expressing an LGR6-SVs Dgand. DMA Is then 
isolated from these cells and transfected into mammalian cells to create a secondaiy 
expression library in which the fraction of cells expressing the LGR6-6Vs iigand would be 
many-fold higher Is than in the original library. This enrichment process can be repeated 
iteratively until a single recombinant clone containing the LGR6-SVs Iigand is isolated. 
Isolation of LGR6-SVs llgands is useful for Identifying or developing novel agonists and 
antagonists of the LGR6-SVs signaling pathway. Such agonists and antagonists include 
LGR6-SVS llgands, antiLGR6-8Vs figand antibodies, small molecules or antisense 
oligonucleotides. 

The murine and human LGR6-SVs nucleic acids of the present invention are also 
useful tools for Isolating the con-esponding chromosomal LGR6-SVs polypeptide genes. 
For example, mouse chromosomal DNA containing LGR6-SVs sequences can be used to 
construct knockout mice, thereby permitting an examination of the in vivo role for LGR6- 
SVs polypeptide. The human LGR6-SVs genomic DNA can be used to identify heritable 
tissue-degenerating diseases. 

The following examples are intended for iilustratfon purposes only, and should not 
be construed as limiting the scope of the invention in any way. 

EXAMPLES 

Example 1: Identification ofL GRG. 1 and LGR6.2 

The NCBI Date Bases were searched using human LGR6 nucleotide sequence as 
query sequence. This search identified a novel variant of the LGR6 receptor. This variant 
was named LGR6.1. LGR6.1 differs from LGR6 both at the N-temiinal as well as 0- 
terminal region. LGR6.1 encodes 3 extra Leucine rich repeats and a distinct leader 
peptide. The C-tenninus of LGR6.1 differs from the published LGR6 sequence. The novel 
C-tenmlnus of LGR6.1 is F-A-S-H-V and Interestingly this is a perfect PDZ binding motif for 
class I consensus PDZ domain (X-S/T-X-V). 

Furthemfiore, we have obtained the EST done corresponding to dbEST Id: 
9815955 (partially matching with the query sequence) from Research Genetics and 
completed the sequence. We have in this way Identified a shorter, possibly soluble, splice 
variant of LGR6.1 receptor. We have named it LGR6.2. Interestingly, LGR6.2 encodes a 
novel exon that contains a novel stop codon resulting in a pretein of 348 amino adds. 
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Slmilar to a short version of the TSH receptor, L6R6.2 contains only the leucine rich 
repeat extracellular portion. Because LGR6.2 does not contain the seven-transmembrane 
domain it could represent a novel secreted protein, which may act as LGR6.1 antagonist in 
vivo. The alignment of the nucleotide sequences coding for LGR6.1, LGR6.2 and LGR6 Is 
reported in Figure 1. 

To determine the signal peptide of these 2 new spliced variants SignalP^ 
predictions using neural networks (NN) and hidden Marlcov (HMM) models were rum on 
the sequences. Both predictive ntodels resulted In an approximate 50% probability that the 
first 19 amino adds represent the signal peptide. 



Example 2: Tissue distribution ofLGR6, 1 and LGR6.2 in human tissue. 
TaqMan Analysis for LGR6.1 and LGR6.2 

1 ng total RNA from 21 different human tissues (0.5 PolyA+RNA from human 
pituitary gland) were reverse-transcribed by MMLV-reverse transcriptase. 

2.5 ^1 of the RT reaction were tested by TaqMan analysis according to the 
manufiacturer protocol (IXTaqMan universal mix, 900 nM fonvard and reverse primers and 
250 nM probe In 25 ^1 final volume). No template control was run as a negative control, as 
well as samples minus Reverse Transcriptase enzyme. A standard cun^e was run using 
plasmids encoding LGR6.1 and LGR6.2 to calculate copy number, p-actin was chosen as 
internal control (Applied Biosystem). 

Taqman was peri'onmed on a ABIPRISM 7700 Sequence Detector (Applied 
Blosystems) and the conditons were as follow: 1 cycle 50*G 2 min.. 1 cycle 95"C 10 min., 
40 cycles 95''C 15 sec. and GO^'C 1 min. 

The following primers have been used: 
LGR6.2 fwd: ATTGGAGGAAATGAGAAGTGGG 
LGR6.2 rev: CCGCTAGGGCAGCAAGAG 
LGR6.2 probe: 6FAM-CATGGAGCGGAGGCAGGGTCTG-TAMRA 
LGR6.1240iwd: AAATCCTGATGCTGCAGAACAA 
LGR6.1 358 rev: CCTCTCX^GGGACCAGGG 
LGR6.1 probe: 6FAM-CTGCCGAGCX;TGCAGTCGCTG-TAI\/IRA 

A picture showing the tissue expression distribution of the 2 novel sequences is 
shown in Rgure 2. 
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Example 3: idBntification and description ofLGRB domains 

3.1 Identification 

A bidnformatic tool called SMART (http://smartenrtf)l-heldelbera>de/) was used to 
Identify the putative domains of tiie splice variants LGR6.1 and LGR6.2. Results are 
sho\A^ In Figure 4. in addition, Proslte was also run on tiie sequences 
fhttD://us.expasv.orQ/prosfte/) . 

Partial ScanProslte results: 

• LGR6: 

> PDOC00016 PS00016 ROD Cell attachment sequence [pattern] pWaming: pattern 
with a high probability of occurrence]. See figure 3. 
621 -623 RGD 

• LGR6.1: 

>PDOC00016 PS00016 RGD Cell attachment sequence [pattern] jWamlng: pattenn 
with a high probability of occurrence]. See figure 3. 
708 - 710 RGD 

In addition, conserved amino add sequences In the hinge regions (located between 
tiie leudne-rich repeats and the transmembrane domain) were identified. LGR4, LGR5 
and LGR6 can be subdivised in a particular LGR subgroup because they share in 
common tiie same hinge conserved sequences corresponding to YAYQCC and 
GXFKPCEX. LGR6.1 but not LGR6.2 contain these conserved sequences (shown in 
figure 3) 

3.2 Description of the domains 

• LRRs 

Leucine-rich repeats (LRRs) are relatively short motifs (22-28 residues In length) found 
in a variety of cytoplasmic, membrane and extracellular proteins. Aittiough these 
proteins are assodated with widely different functions, a common property involves 
protein-protein interaction. Uttie is Icnown about tiie 3D stnidure of LRRs, although it is 
believed that they can torn amphlpathic structures with hydrophobic surfaces capable 
of interacting with membranes. In vitro studies of a synthetic LRR from Drpsophila Toll 
protein have indicated that ttie peptides form gels by adopting beta-sheet structures 
that fonm extended filaments. These results are consistent with the idea that LRRs 
mediate protein-protein interactions and cellular adhesion. Other functions of LRR- 
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containing proteins include, for exampie, binding to enzymes and vascular repair. The 
3-D structure of rit>onuclease Inhibitor, a protein containing 15 LRRs, has been 
determined revealing LRRs to be a new class of alpha/beta fold. LRRs form elongated 
non-globular structures and are often flanked by cysteine rich domains. 

• 7 transmembrane receptor (rhodopsin family) 

G-protein-coupled receptors, GPCRs, constitute a vast protein family that 
encompasses a vwde range of functions (including various autocrine, paracrine and 
endocrine processes). They show considerable diversity at the sequence level, on the 
basis of which they can be separated into distinct groups. We use the tenm clan to 
describe the GPCRs, as they embrace a group of femllies for which there are 
indications of evolutionary relationship, but between which there Is no statistically 
significant similarity In sequence MEDLINE:94224751 . The currently l<nown clan 
members Include the rhodopsin-like GPCRs, the secretin-like GPCRs, the cAMP 
receptors, the fungal mating pheromone receptors, and the metabotroplc glutamate 
receptor femily. There is a specialized database for GPCRs: http://Www.apcr.orej/7tm/ . 
The rhodopstn-IIke GPCF^ themselves represent a widespread protein family that 
includes hormone, neurotransmitter and iight receptors, all of which transduce 
extracellular signals through interaction with guanine nudeotide-bindlng (G) proteins. 
Although their activating ligands vary widely in structure and character, the amino acid 
sequences of the receptors are very similar and are believed to adopt a common 
structural firameworic comprising 7 transmembrane (TM) helices MEDLINE:90262152. 
IV|EDLINE:99139^%, MPDHNE:9323443?. 

• PS00016: RGD 

The sequence Arg-Gly-Asp, found In fibronectin, Is crucial for its interaction with Its cell 
surface receptor, an integrin. What has been called the 'RGD' tripeptide Is also found in 
the sequences of a number of other proteins, where it has been shown to play a role in 
cell adhesion. These proteins are: some forms of collagens, fibrinogen, vitronectin, von 
Wiliebrand factor (VWF), snake dislntegrins, and slime mold discoldins. The 'RGD' 
tripeptide is also found In other proteins where it may also, but not always, serve the 
same purpose. 
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3.3 Conclusion 

In addition to the comnDents put foPA^rd In example 1, It is clear, based on SMART 
resulte (figure 4), that LGR6.1 Is closely related to L6R6 and that LGR6.2 Indeed 
represents a novel secreted protein. Interestingly, LGR6 and LGR6.1 contain an RGD 
tripeptlde sequence, Indicating that these proteins may interact with integrin cell 
surface receptors, which are involved in cell adhesion. LGR6.2 is lacl<ing the tripeptide 
sequence, which Is In support of LGR6.2 as being a soluble protein. 
Furthermore, LGR6.1 but not LGR6.2 possess the hinge-consen/ed sequences of the 
LGR subgroup composed of LGR4, LGR5 and LGR6. As such a particular activation 
mechanism seems to be Involved for this particular LGR subgroup. Yu Hsu et al. 
suggest that these receptors may share similar ligand binding and signal transduction 
characteristics (Sheau Yu Hsu et al. 2000. Molecular Endocrinology 14(8):1257-1271), 
They also point out, as this particular LGR subgroup share similar structural 
detemninants in the hinge region, that investigations on this region of the orphan 
receptors could provide insights toward the activation mechanisms of difierent LGRs. 
Furthermore, they state that recent studies on the TSH receptor have shown that point 
mutation of the serine residue In the conserved YPSHCC motif resulted in constitutive 
activation of the TSH receptor, leading to severe congenital hyperthyroidism. In a 
similar way, critical mutations in the hinge-consented sequences of LGRS or LGR6.1 
could constltutively acttvate these receptors, leading to particular congenital diseases 
or cancers. The secreted LGR6.2 might be able to counteract some fbnms of 
constitutive or excess activation of the LGR subgroup composed of LGR4, LGRS and 
LGR6. 

Example 4: Reproductiv e Health Assavs Suitable for Exoioration of the Bioloaical 
Relevance of proteins Function : 

A number of reproductive health-related assays have been developed by the Applicant 
and are of use in the investigation of the biological relevance of LGR6 protein function. In 
view of the high expression of LGR6.1 and LGR6.2 In the ovaries (example 2), such 
assays seem of particular relevance. Examples of reproductive health-related assays that 
have been developed by the Applicant Include 18 cell-based assays for reproductive 
health. These are discussed below. 
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4.1 Primary human uterine smooth muscle proliferation assav: 

The proliferation of uterine smooth musde cells Is a precursor for development of 
tumors in uterine fibroid disease In women. In this assay, the goal is to identify proteins 
that inhibit proliferation of primary human uterine smooth musde cells. 

4.2 JEG-3 implantation assav: 

JE6-3 cells are a choriotrophoblastic human cancer cell line used as a model for the 
blastocyst during Implantation, ishikawa cells are a relatively non-differentiated 
endometrial human cancer cell line that is used as a model for the decidua. JEG-3 
cells will "Implanf Into human deddual tissue. In this assay, a 2-chamber system is 
used where fluorescently labeled JEG-3 cells invade through a IVlatrigel-coated porous 
membrane from an upper chamber Into a lower chamber when Ishikawa cells or 
Ishikawa-oonditioned nrtedlum are placed Into the lower chamber. The cells that 
migrate are quantified in a plate reader. The goal is to identify protebis that increase 
Invasion of JEG-3 cells for use In aiding implantation in vivo. 

4.3 Osteopontln bead assav (Ishikawa ceilsV 

Ishikawa human endometrial cancer cells are used as a model for implantation. At the 
time of implantatfon in the human, various integrins are expressed by the uterine 
endometrium that is thought to bind to proteins expressed by the blastocyst. Ishikawa 
ceils have been shown in the literature to express avb3, which is the Integrin 
expressed by the uterine endometrium during the Vindow of Implantation". This 
integrin is believed to bind the osteopontln expressed by the trophoblast In this assay, 
osteopontin-coated fluorescent beads represent the blastocyst, and the ishikawa ceils 
are primed to accept them for binding by treating them with estradiol. The goal is to 
Mentify proteins that increase the ability of the Ishikawa cells to bind the osteopontln- 
beads as an aid to increase receptivity of the uterine endometrium at the time of 
implantation. 

4.4 HuF6 assav: 

HuF6 cells are primary human uterine fibroblast cells. These cells can be induced to 
decldualize by treating them with IL-ip. A marker for decidualization Is productton of 
PGE2, which is measured by ELISA. The goal Is to identify proteins that increase 



wo 2004/058818 PCT/EP2003/051091 



•49- 

production of PGE2 by the HuF6 cells as a way of enhancing deddualization during 
eariy pregnancy. 

4.5 Endometriosis assay: 

Peritoneal TNFa plays a role in endometriosis by inducing the sloughed endometrial 
cells from the uterus to adhere to and prolHisFate on peritoneal mesothelial cells. In this 
assay, BEND cells are treated with TNFo, which increases their ability to bind 
fibronecUn-coated fluorescent beads as an assay for adherence during endometriosis. 
The goal is to identify proteins that decrease or inhibit the ability of TNFa to stimulate 
bead-binding capacity of the cells. 

4.6 Cvdlc AMP assay using JO410 porcine oranulose cells stabiv transfected with 
hLHR: 

In Polycystic Ovary Syndrome, LH from the pituitary is relatively high, and induces 
androgen output from the ovarian thecal ceils. This assay is used to look for an 
inhibitor of LH signaling which could be used to decrease the action of LH at the ovary 
during PCOS. The JC-410 porcine granulosa cell line is stably transfected with the 
human LH receptor. Treatment with LH results in cAMP production. 

4.7 Cyclic AMP assav using JC-410 porcine aranulose cells stabiv transfected with 
hFSHR: 

The JC-410 porcine granulosa cell line was stably transfected with the human FSHR. 
Treatment with FSH stimulates cAMP production, which Is measured in this assay. The 
goal is to identify proteins that enhance FSH action In the granulosa cells. 

4.8 LbetaT2 (mouse) pituitary cells assav: 

The LbetaT2 Is an immortalized murine pituitary gonadotroph cell line. Stimulation with 
Activin alone or with GnRH -k Activin results in secretion of FSH (stimulation with 
GnRH alone results in secretion of LH.) The ceils can eitiier be treated with GnRH -t- 
Bioscreen proteins to find proteins that act in concert witti GnRH to stimulate FSH 
production, or tiiey can be treated with Bioscreen proteins alone to find a protein that 
can stimulate FSH secretion like activin alone. 
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4.9 Cumulus expansion assav: 

The cumulus-expansion assay using murine cumulus-oocyte complexes (2/well) has 
been vall(teted In a 96-well fbmnat to assay for proteins that affect oocyte maturation 
(measured by cumulus expansion). Two 96-aa^II plates can be processed per assay, 
and 2 assays per week can be perfbmned. If Bloscreen proteins are assayed at only 
one concentration, all Bloscreen I proteins can be assayed in a month. The read-out 
may be a yes/no answer for expansion, or Image analysis programs may be used to 
measure expansion In a quantitative manner. 

4.10 RWPE Proliferation assav: 

Benign prostatic hyperplasia Is characterized by growth of prostatic epithelium and 
stroma that is not balanced by apoptosis, resulting in enlargement of the organ. RWPE 
is a regular human prostatic epitheilal cell line that was immortalized with the HPV-18, 
and may be used in place of primary human prostatic epithelial cells. 

4.11 HT-1080 fibrosarcoma invasion assav: 

This assay was developed as a positive cell control for the JEG-3 implantation assay 
(above). This Is a well-established assay as a model for cancer metastasis. 
Fluoresoentiy-labeled HT-1080 human fibrosarcoma cells are cuttured In the upper 
chamber of a 2-chamber system, and can be stimulated to Invade through the porous 
Matrigel-coated membrane into the bottom chamber where they are quantified. The 
goal Is to identify a protein that inhibits the Invasion. The cells are stimulated to invade 
by adding semm to the bottom chamber and are inhibited with doxycycllne. 

4.12 Primarv human uterine smooth muscle assay: 

One of the hallmarks of uterine fibroid disease is collagen deposition by the uterine 
smooth muscle cells that have become leloymyomas. Primary human uterine smooth 
muscle cells are stimulated to produce collagen by treatment with TGFp, which is 
blocked with Rebif. The goal is to discover proteins that Inhibit this fibrotic phenotype. 

4.13 Human leiomvoma cells proliferation assav: 

A human leiomyoma cell line may be used as a model for uterine fibroid disease In a 
proliferation assay. The cells grow very slowly and we are stimulating them to grow at 
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a faster rate by treating them with estradiol and growth factors. The goal is to identify 
proteins that inhibit estradiol-dependent growth of leiomyoma cells. 

4.14 937 Miaration assay: 

Endometriotic lesions secrete cytokines that recruit immune cells to the peritoneal 
cavity. These Immune cells (especially activated macrophages and T lymphocytes) 
mediate inflammatory symptoms tiiat are common to endometriosis. RANTES has 
been shown to be produced by endometriotic stromal cells and is present in the 
peritoneal fluid. In this assay, U937, a monocytic c^l line used as a model for activated 
macrophages, can be induced by treating the lower level of a 2-chamber culture 
system to migrate from ti^e upper chamber. If the cells are pre-loaded witii fluorescent 
dye, ttiey can be quantified in the lower chamber. The goal is to Identify proteins that 
Inhibit the migration of ttie U937 cells. 

4.15 JEG3 human trophoblast assay: 

The trophoblast of the blastocyst produces HLA-G, a class 1 HIA molecule that is 
believed to be important In preventing immunological rejection of the embryo by tiie 
mother. During pre-edampsia, HLA-G levels are low or non-existent, presumably 
resulting in hallmarlc symptoms such as poor invasion of the trophoblast into the 
endometrium and spiral arteries because of maternal immunological interi'erence. The 
JEG-3 human trophoblast cell line produces HLA-G. which can be Increased by 
treatment with IL-10 or LIF. An ELISA can be used to measure HLA-G production by 
JEG-3 ceils, with flie goal being tiie discovery of ottier proteins ttiat can Increase HLA- 
G production. 

4.16 Primary rat ovarian dlsoersate assav: 

Due to the difficulties in measuring appreciable amounts of steroids from the JC-410- 
FSHR/LHR cell lines, an assay using primary cells from whole ovaries taken from 
immature rats has been developed. Initially, estradiol production from these cultures Is 
measured after treatment witii FSH and/or LH. The goal is tiien to identify proteins tiiat 
enhance gonadotropin-stimulated steroidogenesis, or proteins that work alone to 
increase steroidogenesis by these cultures. 
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4.17 Mouse IVF q^say 

In this assay, sperm function, measured by ability to fertilize oocytes, is assayed with 
the goal of finding proteins that stimulate fertilizing potential of spenm. 

4.18 Primary human prostate stromal cells proliferation assay: 

An assay for the epithelial component of BPH has already been described above (see 
RWPE assay above). This assay uses primary human prostate stromal cells as a 
model for prolifsration of these cells during BPH. The goal is to identify proteins that 
inhibit proliferation of these cells. 



While the present invention has been described In tenns of the preferred 
emt)odiments, it is understood that variations and modifications will occur to those skilled 
in the art. Therefore, it is intended that the appended claims cover ail such equivalent 
variations that come within the scope of the invention as claimed. 
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CLAIMS 

1. An isolated nucleic acid molecule comprising a nucleotide sequence selected from 
the group consisting of: 

(a) the nucleotide sequence as set forth in any of SEQ ID NO: 1 and SEQ ID NO: 3; 

(b) a nucleotide sequence encoding the polypeptide as set forth in any of SEQ ID NO: 

2, SEQ ID NO: 4; 

(c) a nucleotide sequence which hybridizes under moderately stringent conditions with 
one of: 

• (a) or (b); or 

• the nucleotide sequence 1 -1 02 of SEQ ID NO: 1 or SEQ ID N0:3; or 

• the nucleotide sequence 319-606 of SEQ ID N0:1 or SEQ ID NO: 3; or 

• the nucleotide sequence 1027-1201 of SEQ ID NO: 3.. 

2. An Isolated nucleic add molecule comprising a nucleotide sequence encoding a 
polypeptide which is at least about 85% percent Identical to the polypeptide as set forth 
in any of SEQ ID NO: 2 or SEQ ID NO: 4, wherein the encoded polypeptide has an 
activity of the polypeptide set forth in any of SEQ ID NO: 2 or SEQ ID NO: 4. 

3. An isolated nucleic add molecule comprising a nucleotide sequence encoding a 
polypeptide as set forth in any of SEQ ID NO: 2 or SEQ ID NO: 4, with at least one 
conservative amino acid substitution, wherein the encoded polypeptide has an activity 
of the polypeptide set forth in any of SEQ ID NO: 2 or SEQ ID NO: 4. 

4. A vector comprising the nucleic add molecule of any of claims 1 , 2, or 3. 

5. A host cell comprising the vector of claim 4. 

6. The host cell of claim 5 that is a eukaryotic cell. 



7. The host cell of claim 5 that Is a prokaryotic cell. 
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8. A process of producing an LGR6-SVs polypeptide comprising culturing the host cell 
of dabn 5 under suitable conditions to express the polypeptide, and optionally isolating 
the polypeptide from the culture. 

9. A polypeptide produced by the process of dalm 8 or encoded by the nucleotide 
sequences of claim 1. 

10. The process of claim 8, wherein the nucleic add molecule comprises is promoter 
DNA other than the promoter DNA for the native LGR6-SVs polypeptide operatively 
linked to the DNA encoding the L6R6-SVs polypeptide. 

11. The isolated nucleic acid molecule according to claim 2, wherein the percent 
identity is determined using a computer program selected from the group consisting of 
GAP, BLASTN, FASTA. BLASTA, BLASTX, BestFit. and the SmithWaterman 
algorithm. 

12. A process for determining whether a compound Inhibits LGR6-SVs polypeptide 
activity or LGR6-SVs polypeptide production comprising exposing a cell according to 
any of claims 5, 6, or 7 to the compound and measuring LGR6-SVs polypeptide activity 
or LGR6-SVS polypeptide production in said cell. 

13. An Isolated polypeptide comprising the amino acid sequence as set forth in any of 
SEQ ID NO: 2 or SEQ ID NO: 4 or a polypeptide with at least one conservative amino 
add substitution, wherein the polypeptide has an activity of the polypeptide set forth in 
any of SEQ ID NO: 2 or SEQ ID NO: 4. 

14. A mature fomn of the isolated polypeptide according to claim 13. 

15. A selective binding agent or fragment thereof that specifically binds the polypeptide 
of any of daims 13 or 14. 
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16. The selective binding agent or fragment thereof of claim 15 that specifically binds 
the polypeptide comprising the amino acid sequence as set forth in any of SEQ ID NO: 
2 or SEQ ID NO: 4 or a fragment thereof. 

17. The selective binding agent of daim 16 that is an antibody or a fragment thereof. 

18. The selective binding agent of claim 17 that is a humanized antibody. 

19. A method for freating, preventing, or ameliorating an LGR6-SVs polypepUde- 
related disease, condition, or disorder comprising administering to a patient an 
effective amount of a selective binding agent according to daim 16. 

20. A selective binding agent produced by immunizing an animal with a polypeptide 
comprising an amino acid sequence of any of SEQ ID NO: 2 or SEQ ID NO: 4. 

21. A hybridoma that produces a selective binding agent that is capable of binding a 
polypeptide according to any of claims 13 or 14. 

22. A method of detecting or quantitating the amount of LGR6-SVS polypeptide using 
the anti-LGR6-SVs antibody or fragment of claims 17 or 18. 

23. A composition comprising the polypeptide of any of claims 13 or 14 and a 
phanmaceutically acceptable fonmulation agent. 

24. The composition of claim 23, wherein the pharmaceuticaliy acceptable ft>nfnulation 
agent is a earner, adjuvant, solubilizer, stabilizer, oranti oxidant. 

25. The composition of daim 23, wherein the polypeptide comprises the amino acid 
sequence as set forth in any of SEQ ID NO: 2 or SEQ ID NO: 4. 

26. A polypeptide comprising a derivative of the polypeptide of any of claims 1 3 or 14. 
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27. The polypeptide of claim 13 or 14 that is covalently modified with a water-soluble 
polymer. 

28. The polypeptide of daim 27, wherein the water-soluble polymer is selected from 
the group consisting of polyethylene glycol, mono-methoxy polyethylene glycol, 
dextran, cellulose, poly-(NI-vinyl pyrrolldone) polyethylene glycol, propylene glycol 
homopolymers, polypropylene oxide/ethylene oxide copolymers, polyoxyethylated 
polyols, and polyvinyl alcohol. 

29. A composition comprising a nucleic add molecule of any of daims 1 , 2, or 3 and a 
phannaceutically acceptable Ibnnulation agent 

30. The composition of daim 29, wherein said nucleic add molecule Is contained in a 
viral vector. 

31 . A viral vector comprising a nudeic add molecule of any of daims 1 . 2, or 3. 

32. A fusion polypeptide comprising the polypeptide of any of daims 13 or 14 fused to 
a heterologous amino add sequence. 

33. The fusion polypeptide of claim 32, wherein the heterologous amino add sequence 
is an IgG constant domain or fragment thereof. 

34. A method for treating, preventing, or ameliorating a medical condition comprising 
administering to a patient the polypeptide of any of daims 13 or 14, or the polypeptide 
encoded by the nudeic add of any of daims 1 , 2, or 3. 
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Figure 1 Nudeotide sequence alignment of L6R6.1 and LGR6.2 and LGR6. 



LGR6.1 
X.GR6.2 
I.6R6 



LGR6.1 
LGR6.2 
Jb6R6 



I6R6.1 
L6R6.2 
L€R6 



L6R6.1 
L6R6.2 
L6R6 



LGR6,I 
LGR6.2 
X6R6 

LGR6.I 
L6R6.2 
XGR6 



LGR6.1 
L6R6.2 
IGR6 

LGR6.1 
LGR6.2 
LGR6 



LGR6.1 
LGR6.2 
LGR6 



L6R6.1 
LGR6.2 
LGR6 



L6R6.1 
1GR6.2 
XGR6 



L6R6.1 
IGR6.2 
X6R6 



LGR6.1 
L6R6.2 
L6R6 



LGR6.1 
IGR6.2 
L6R6 




321 



(321) 
(321) 
(300) 

(flOX) 
(401) 
(300) 



401 



461 



4B0 



560 




(601) 
(BOD 
(494) 



(881) 
(881) 
(574) 



(961) 
(961) 
(654) 



(1027) 
(1041) 
(720) 



1041 1120 
TCTACTTTCTTCCTCCC&OTGCTCGGGGGGCIITGGAGCGGAGCCAGGOTCTGAGCCTGCCGGCT 
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Figure 1 (cont.) 
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LGR6 
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L6R6.2 
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6R6 



6.1 
6.2 
GR6 
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6R6 



6.1 
6.2 
6R6 



6.1 
6.2 
6R6 



6.1 
6.2 
6R6 



6.1 
6.2 
6R6 



6.1 
6.2 
6R6 



6.1 
6.2 

SI16 



6.1 
6.2 
GR6 



6.1 
6.2 

GR6 



6.1 
6.2 

3R6 



1121 

102-7) 

1121) CTGCCCTJ 
(720) - 
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1178) 
1281) 
(871) 



1256) 
1361) 
(951) 



1281 




1360 










1361 






1440 














1656) 
1761) 
1351) 



1738) 
1841) 
1431) 



1818) 
1921) 
1511) 



1898) 
2001) 
1591) 



2058) 
2161) 
1751) 



2081 












2160 




2161 












2240 































wo 2004/058818 



iO/540808 

PCT/EP2003/051091 



3/8 



Figure 1 (cont) 

2241 



Ii6R6.l (2138) 
L6R$.2 (2241) 
LGR6 (1631) 



LGR6.1 (2218) 
LGR6.2 (2321) 



2320 




6.1 (2938) 

6.2 (3041) 
6R6 (2485) 



6.1 (3018) 

6.2 (3121) 
SR6 (2485) 



6.1 (3098) 

6.2 (3201) 
3R6 (2485) 



6.1 
6.2 
3R6 



(3178) 
(3281) 
(2485) 



3121 


3200 






^^^^^^^ 




3201 




32 80 






3281 




3360 
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Rgure 1 (cont.) 



3361 

IiGR6.1 (3256) 
L6R6.2 (3361) 
L6R6 (24 89) 



3441 3451 

I.6R6.1 (3307) 

Ii6R6.2 (3441) AUUVAAAAAAA 
.GR6 (2485) 



3440 
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Rgure2 




iO 
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Figure 3 



LGRS MRL£GEGRSARAGQNLSRAGSja<RGAPRDLSMNlCLTELQPGLFHHLRFLEEI.I^ 

LGR6 . 1 MGRPRLTLVCQ -VSIII8AR DLSMNKLTELQPGLFHHLRFLEELRLSGNHLS 

L6R6 . 2 MGRPRLTLVCQ -V8III8AR KiSMMNLTELQFGLFHHLRFLE ELRLSGNHLS 

*.*;.*:* *** ******************************** 

LGR6 HIP6QAFSGLYSLKILMLQNNQLGGIPAEALWELPSLQSL 

LGR6 . 1 HIPGQAFSGLYSLKI LMLQNNQLGGIPAEALHELPSLQSLRLDANLISLVFERS FEGLSS 

T*«3H6 . 2 HIPGOAFSGLYSLKZ LMLQMNQL6GZ PAEALWELPSLQSLRLDANLISLVFERSFEGLSS 

**************************************** 

\B 

16.1 LRHLWLDDNALTEIPVRALNN LPALQAMTLALNRISHIPDYAFQNLTSLWLHLHNNRIQ 

<6 . 2 LRHLWLDDHALTEIPVRALMNLPALQAMTLALNRI SHI PDYAFQNLTSLWLHLRNNRZQ 

16 DLNYNKLQBPPVAIRTLGRLQEL6EHNNN IKAIPEKAEMGNPLL 

16 . 1 BLGTHSFEGLHNLETLDLNYNKLQEFFVAIRTLGRLQBLGFHNNNXKAIPEKA^^ 

16.2 HLGTHSFEGLHNLETLDLNYNKLQEFWAIRTLGRLQELGFHNNNIKAXFEKA£^ 

-****««***« ********************** ************ 

16 OTIHFYDNPIQFVGRSAFQYLPKLHTLSLNGAMDIQEFPDLKGTTSLEILTLTRAGIRLL 

16 . 1 QTIHFYDNPIQFVGRSAFQYLPKLHTLSLNGAMDIQEFPDLK6TTSLEZLTLTRAGIRLL 

16.2 QTIHLYDNPIQFVGRSAFQYLPKLHTLSUilGAHDIQEFPDLKGTTSLEXLTLTRAGIRLL 
****{************ ******************************************* 

16 ' PSGMCQQLPRLRVLELSHNQIEELPSLHRCQKLEEIGLQHNRIWEIGADTFSQLSSLQAL 

16 . 1 PSGMCQQLPRLRVLELSHNQIEELPSLHRCQKLEEIGLQHNRIWEIG&DTFSQLSSLQAL 

16.2 PSGMCXlQLPRIiRVLELSflNQIEELPaLHRCQKLEEMRS 

*********************************** . 

(6 DLSHNAIRSXHPEAFSTLKSLVKLOLTDNQLTTLPLAGLGGLMHLiOJCGNIiKLSOA^ 
t6 . 1 DLSHNAXRSXHPEAFSTLHSLVKLDLTDNQLTTLPUlGLGGLMHLIUiKGmilU^ 

t6,2 GGLYFLPPS 

*** ^* 

t6 SFPKLRILEVP ^i£^C|^PY6MCASFFKASGQWEAEDLHLDDEESSIU^LGLLi^QA^ 

t6 . 1 SFFKLRXLSVP ^^l^'PYGMC&SFFKASGQWEAEDLHLDDEBSSKRPLGLLARQAENHY 

t6 , 2 ARGAWS6ARV 

* * * . . : 

t6 DQDLDELQLEMEDSKPHPSVQCSPTP ii^M^I«FESHGXRLAyWAXVLLSVLCNGLVL 
:6.1 DQDLDELQLEMEDSKFHPSVQCSPTP S^^SiiLFESWGXRIAVWAIVLLSVLCNGLVL 
'6.2 ~-- 

16 LTVPAGGPVPLPPVKFWGAIAGi^TLTGISCGiaiASVDALTPGQPSEYGiUWETC 

L6 . 1 LTVFAGGPVPLPPVKFWGAIAGANTLTGISCGLLASVDALTFGQFSEYGARWETGLGCR 

16.2 

:6 ATGFLAVL6SBASVLLLTLAAVQCSVSVSCVBAYGKSPSLGSVRAGVLGCLALAGLAAAL 
:6 . 1 ATGFLAVLGSEASVLLLTLAAVQCSV8VSCnmAYGKSPSLGSVRAG\n.GCLALAG^^ 
;6.2 

;6 PLASVGBYGASPLCLPYAPPEGQPAALGFTVALVMHNSFCFLWAGAYXKLYCDLP 

.6.1 PLASVGEYGASPLCLPYAPPEGQPAALGFTVALVHMNSFCFLWAGAYXKLYCDLP Hf 

-.6.2 r!r 

.6 BAVWDCAMVRHVAWLI FADGLLYCPVAFLS FASMLGLFPVTPEAVKSVLLWLPLPACLN 

.6 . 1 EAV WDCAMVRHVASaiFADGLLYCFVAFLSFASMLGLFPVTPEAVKSVLLVVLPIiPACLN 
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Figure 3 (cont.) 

LGR6 PIiLYLIiFNPHEEtODIiR laRFRAGOSGPIAYAAAGEUBKSSCDSTQMiVAFSITVDLXLEAS 

LGR6 . 1 FLLYLLFtlFHnWDLBRLRPRAGDSGPLAyAAAGEIiEKSSCDSTQALVAFSDVDLZLEAS 

LGR6.2 



LGR6 EAGRPPGLETYGFPSVTLISCQQPGAFBLEGSHCVEPEGNHFGNPQPSHDGELLLRAEGS 
LGR6 . 1 EAGRPFGLBTYGFPSVTLI SCQQPGAPRLEGSflCVEPEGNHFGNPQPSMDGEIiIjliRAEGS 



^6 TPAGGGLSGGGGFQPSGLALLHTY 

16.1 TFAGGGLSGGGGFQPSGLAF2VSHV 

16.2 
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Rgure 4. 

Domains within the query sequence LGR6 of 828 residues 

1 100 200 
I 1 1 




•mains within Oie query sequence LGR6.1 of 915 residues 

100 200 
1 1 




mains within the query sequence LGR6^ of 348 residues 

100 200 
1 1 




insmembrane segments as predicted by the TMHMM2 program (K). c^Hed coll regions determined by 
CoSs2 program and Segments of low compositional complexity, detemfilned by the SEG program 

signal peptides detemni ned by the Sigcteavo program ("~), gpi anchors are Indicated by 
glons containing repeats detected by Prosoero. but not covered by domains are indicated by ' 
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SEQUENCE LISTING 



<110> APPLIED RESEARCH SYSTEMS ARS HOLDING N.V. 

<120> SLPICED VARIANTS OF L6R6 

<130> 571 

<160> 6 

<170> PatentIn version 3.1 

<210> 1 

<211> 3306 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (47) . . (2791) 

<223> 

<400> 1 

gattgaaagg cggttgtggt gcaaaggaaa acccacaggc caagga atg gga aga 55 

Met Gly Arg 
1 

cca agg ttg aca ctt gtt tgt caa gtg tea ata ate ate tct gee egg 103 
Pro Arg Leu Thr Leu Val Cys Gin Val Ser lie lie lie Ser Ala Arg 
5 10 15 

gac etc age atg aae aae cte aca gag ctt cag cct ggc etc ttc cac 151 
Asp Leu Ser Met Asn Asn Leu Thr Glu Leu Gin Pro Gly Leu Phe His 
20 25 30 35 

cac ctg cgc ttc ttg gag gag ctg cgt etc tct ggg aae cat etc tea 199 
His Leu Arg Phe Leu Glu Glu Leu Arg Leu Ser Gly Asn His Leu Ser 
40 45 50 

cac ate cca gga caa gca ttc tct ggt etc tac age ctg aaa ate ctg 247 
His lie Pro Gly Gin Ala Phe Ser Gly Leu Tyr Ser Leu Lys lie Leu 
55 60 65 

atg ctg cag aac aat cag ctg gga gga ate cec gca gag gcg ctg tgg 295 
Met Leu Gin Asn Asn Gin Leu Gly Gly lie Pro Ala Glu Ala Leu Trp 
70 75 80 

gag ctg ccg age ctg cag teg ctg cgc eta gat gee aae etc ate tec 343 
Glu Leu Pro Ser Leu Gin Ser Leu Arg Leu Asp Ala Asn Leu lie Ser 
85 90 95 

ctg gtc ccg gag agg age ttt gag ggg ctg tec tec etc cgc cac etc 391 
Leu Val Pro Glu Arg Ser Phe Glu Gly Leu Ser Ser Leu Arg His Leu 
100 105 110 115 

tgg ctg gac gac aat gca etc acg gag ate cct gtc agg gee etc aac 439 
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Tip Leu Asp Asp Asn Ala Leu Thr Glu lie Pro Val Arg Ala Leu Asn 
120 125 130 

aac etc cct gcc ctg cag gcc atg acc ctg gcc etc aac cgc ate age 487 
Asn Leu Pro Ala Leu Gin Ala Met Thr Leu Ala Leu Asn Arg lie Ser 
135 140 145 

cac ate GCC gac tac gcg ttc cag aat etc acc age ctt gtg gtg ctg 535 
His He Pro Asp Tyr Ala Phe Gin Asn Leu Thr Ser Leu Val Val Leu 
150 155 160 

cat ttg cat aac aac cgc ate cag cat ctg ggg acc cac age ttc gag 583 
His Leu His Asn Asn Arg He Gin His Leu Gly Thr His Ser Phe Glu 
165 170 175 

ggg ctg cac aat ctg gag aca eta gac ctg aat tat aac aag ctg cag 631 
Gly Leu His Asn Leu Glu Thr Leu Asp Leu Asn Tyr Asn Lys Leu Gin 
180 185 190 195 

gag ttc cct gtg gcc ate egg acc ctg ggc aga ctg cag gaa ctg ggg 679 
Glu Phe Pro Val Ala He Arg Thr Leu Gly Arg Leu Gin Glu Leu Gly 
200 205 210 

ttc eat aac aac aac ate aag gcc ate eca gaa aag gee ttc atg ggg 727 
Phe His Asn Asn Asn He Lys Ala He Pro Glu Lys Ala Phe Met Gly 
215 220 225 

aac cct ctg eta cag acg ata cac ttt tat gat aae eea ate eag ttt 775 
Asn Pro Leu Leu Gin Thr He His Phe Tyr Asp Asn Pro He Gin Phe 
230 235 , 240 

gtg gga aga teg gea ttc cag tac ctg cct aaa etc cac aca eta tet 823 
Val Gly Arg Ser Ala Phe Gin Tyr Leu Pro Lys Leu His Thr Leu Ser 
245 250 255 

ctg aat ggt gcc atg gac ate cag gag ttt eea gat etc aaa ggc acc 671 
Leu Asn Gly Ala Met Asp He Gin Glu Phe Pro Asp Leu Lys Gly Thr 
260 265 270 275 

acc age ctg gag ate ctg ace ctg acc cgc gea ggc ate egg ctg etc 919 
Thr Ser Leu Glu He Leu Thr Leu Thr Arg Ala Gly He Arg Leu Leu 
280 285 290 

eea teg ggg atg tgc caa eag ctg ccc agg etc ega gtc ctg gaa ctg 967 
Pro Ser Gly Met Cys Gin Gin Leu Pro Arg Leu Arg Val Leu Glu Leu 
295 300 305 

tet cac aat caa att gag gag ctg cee age ctg cac agg tgt eag aaa 1015 
Ser His Asn Gin He Glu Glu Leu Pro Ser Leu His Arg Cys Gin Lys 
310 315 320 

ttg gag gaa ate ggc etc caa cac aae cgc ate tgg gaa att gga get 1063 
Leu Glu Glu He Gly Leu Gin His Asn Arg He Trp Glu He Gly Ala 
325 330 335 

gac ace ttc age cag ctg age tec ctg caa gcc ctg gat ctt age tgg 1111 
Asp Thr Phe Ser Gin Leu Ser Ser Leu Gin Ala Leu Asp Leu Ser Trp 
340 345 350 355 
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aac gcc ate egg tec ate cac ccc gag gee ttc tec acc etg cac tec 1159 
Asn Ala He Arg Ser He His Pro Glu Ala Phe Ser Thr Leu Hia Ser 
360 365 370 

ctg gtc aag ctg gac ctg aca gac aac cag etg acc aca etg ccc ctg 1207 
Leu Val Lys Leu Asp Leu Thr Asp Asn Gin Leu Thr Thr Leu Pro Leu 
375 380 385 

get gga ctt ggg ggc ttg atg cat ctg aag etc aaa ggg aac ctt get 1255 
Ala Gly Leu Gly Gly Leu Met His Leu Lys Leu Lys Gly Asn Leu Ala 
390 395 400 

etc tec cag gcc ttc tec aag gac agt ttc cea aaa ctg agg ate etg 1303 
Leu Ser Gin Ala Phe Ser Lys Asp Ser Phe Pro Lys Leu Arg He Leu 
405 410 415 

gag gtg ect tat gcc tac cag tgc tgt ccc tat ggg atg tgt gee age 1351 
Glu Val Pro Tyr Ala Tyr Gin Cys Cys Pro Tyr Gly Met Cys Ala Ser 
420 425 430 435 

ttc ttc aag gee tct ggg cag tgg gag get gaa gac ctt cac ctt gat 1399 
Phe Phe Lys Ala Ser Gly Gin Trp Glu Ala Glu Asp Leu His Leu Asp 
440 445 450 

gat gag gag tct tea aaa agg ccc etg ggc etc ctt gcc aga caa gca 1447 
Asp Glu Glu Ser Ser Lys Arg Pro Leu Gly Leu Leu Ala Arg Gin Ala 
455 460 465 

gag aac oao tat gac cag gac ctg gat gag etc cag, etg gag atg gag 1495 
Glu Asn His Tyr Asp Gin Asp Leu Asp Glu Leu Gin' Leu Glu Met Glu 
470 475 480 

gac tea aag cca cac ccc agt gtc cag tgt age ect act cca ggc ccc 1543 
Asp Ser Lys Pro His Pro Ser Val Gin Cys Ser Pro Thr Pro Gly Pro 
485 490 495 

ttc aag ccc tgt gag tac etc ttt gaa age tgg ggc ate cgc ctg gcc 1591 
Phe Lys Pro Cys Glu Tyr Leu Phe Glu Ser Trp Gly He Arg Leu. Ala 
500 505 510 515 

gtg tgg gcc ate gtg ttg etc tec gtg etc tgc aat gga etg gtg ctg 1639 
Val Trp Ala He Val Leu Leu Ser Val Leu Cys Asn Gly Leu Val Leu 
520 525 530 

ctg acc gtg ttc get ggc ggg ect gtc ccc ctg ccc ecg gtc aag ttt 1687 
Leu Thr Val Phe Ala Gly Gly Pro Val Pro Leu Pro Pro Val Lys Phe 
535 540 545 

gtg gta ggt gcg att gca ggc gee aac acc ttg act ggc att tec tgt 1735 
Val Val Gly Ala He Ala Gly Ala Asn Thr Leu Thr Gly He Ser Cys 
550 555 560 

ggc ctt eta gcc tea gtc gat gcc ctg acc ttt ggt cag ttc tct gag 1783 
Gly Leu Leu Ala Ser Val Asp Ala Leu Thr Phe Gly Gin Phe Ser Glu 

565 570 575 

tac gga gee cgc tgg gag aeg ggg eta ggc tgc egg gee act ggc ttc 1831 
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Tyr Gly Ala Arg Trp Glu Thr Gly Leu Gly Cys Arg Ala Thr Gly Phe 
580 585 590 595 

ctg gca gta ctt ggg teg gag gca teg gtg ctg ctg etc act ctg gcc 1879 
Leu Ala Val Leu Gly Ser Glu Ala Ser Val Leu Leu Leu Thr Leu Ala 
600 605 610 

gca gtg cag tgc age gtc tec gtc tec tgt gtc egg gcc tat ggg aag 1927 
Ala Val Gin Cys Ser Val Ser Val Ser Cys Val Arg Ala Tyr Gly Lys 
615 620 625 

tec ecc tec ctg gge age gtt cga gca ggg gtc eta ggc tgc ctg gca 1975 
Ser Pro Ser Leu Gly Ser Val Arg Ala Gly Val Leu Gly Cys Leu Ala 

630 635 640 

ctg gca ggg ctg gcc gcc gcg ctg ccc ctg gcc tea gtg gga gaa tac 2023 
Leu Ala Gly Leu Ala Ala Ala Leu Pro Leu Ala Ser Val Gly Glu Tyr 
645 650 655 

ggg gcc tec cea etc tgc ctg ccc tac gcg cca cet gag ggt cag cea 2071 
Gly Ala Ser Pro Leu Cys Leu Pro Tyr Ala Pro Pro Glu Gly Gin Pro 
660 665 670 675 

gca gcc ctg ggc ttc acc gtg gcc ctg gtg atg atg aac tec ttc tgt 2119 
Ala Ala Leu Gly Phe Thr Val Ala Leu Val Met Met Asn Ser Phe Cys 
680 685 690 

ttc ctg gtc gtg gcc ggt gcc tac ate aaa ctg tac tgt gac ctg ccg 2167 
Phe Leu Val Val Ala Gly Ala Tyr He Lys Leu Tyr Cys Asp Leu Pro 
695 700 705 

egg ggc gac ttt gag gcc gtg tgg gac tgc gcc atg gtg agg cac gtg 2215 
Arg Gly Asp Phe Glu Ala Val Trp Asp Cys Ala Met Val Arg His Val 

710 715 720 

gcc tgg etc ate ttc gca gac ggg etc etc tac tgt ccc gtg gcc ttc 2263 
Ala Trp Leu He Phe Ala Asp Gly I«eu Leu Tyr Cys Pro Val Ala Phe 
725 730 735 

etc age ttt gcc tec atg ctg ggc etc ttc cet gtc aeg ccc gag gcc 2311 
Leu Ser Phe Ala Ser Met Leu Gly Leu Phe Pro Val Thr Pro Glu Ala 
740 745 750 755 

gtc aag tct gtc ctg ctg gtg gtg ctg ccc ctg cet gcc tgc etc aac 2359 
Val Lys Ser Val Leu Leu Val Val Leu Pro Leu Pro Ala Cys Leu Asn 
760 765 770 

cca ctg ctg tac ctg etc ttc aac ccc cac ttc egg gat gac ett egg 2407 
Pro Leu Leu Tyr Leu Leu Phe Asn Pro His Phe Arg Asp Asp Leu Arg 
775 780 785 

egg ett egg ccc cgc gca ggg gac tea ggg ccc eta gee tat get gcg 2455 
Arg Leu Arg Pro Arg Ala Gly Asp Ser Gly Pro Leu Ala Tyr Ala Ala 
790 795 800 

gee ggg gag ctg gag aag age tec tgt gat tct acc cag gee ctg gta 2503 
Ala Gly Glu Leu Glu Lys Ser Ser Cys Asp Ser Thr Gin Ala I'eu Val 
805 810 815 
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gcc ttc tct gat gtg gat etc att ctg gaa get tct gaa get ggg egg 2551 

Ala Fhe Ser Asp Val Asp Leu lie Leu Glu Ala Ser Glu Ala Gly Arg 
820 825 830 835 

ccc cct ggg ctg gag acc tat ggc ttc ccc tea gtg ace etc ate tec 2599 

Pro Pro Gly Leu Glu Thr Tyr Gly Phe Pro Ser Val Thr Leu lie Ser 

840 845 850 

tgt cag cag cea ggg gcc ccc agg etg gag ggc age cat tgt gta gag 2647 

Cys Gin Gin Pro Gly Ala Pro Arg Leu Glu Gly Ser His Cys Val Glu 
855 860 865 

cea gag ggg aac eac ttt ggg aae eee eaa eee tec atg gat gga gaa 2695 

Pro Glu Gly Asn His Phe Gly Aen Pro Gin Pro Ser Met Asp Gly Glu 
870 875 880 

etg etg ctg agg gca gag gga tct aeg cea gca ggt gga ggc ttg tea 2743 
Leu Leu Leu Arg Ala Glu Gly Ser Thr Pro Ala Gly Gly Gly Leu Ser 
885 890 895 



ggg ggt ggc ggc ttt cag eee tct ggc ttg gee ttt get tea cac gtg 2791 
Gly Gly Gly Gly Phe Gin Pro Ser Gly Leu Ala Phe Ala Ser His Val 
900 905 910 915 



taaatatccc 


tccccattct 


tctcttcccc 


tetcttecct ttcctctctc cccctcggtg 


2851 


aatgatggct 


gcttctaaaa 


caaatacaac 


caaaactcag cagtgtgatc tatagcagga 


2911 


tggcccagtc 


cctggctcca 


ctgatcacct 


ctctcctgtg accatcacca acgggtgcct 


2971 


cttggcctgg 


ctttcccttg 


gccttcctca 


gcttcacctt gatactgggc ctcttccttg 


3031 


tcatgtctga 


agctgtggac 


eagagaeetg 


gacttttgtc tgcttaaggg aaatgaggga 


3091 


agtaaagacd 


gtgaaggggt 


ggagggttga 


tcagggcaea gtggacaggg agaccteaea 


3151 


gagaaaggcc 


tggaaggtga 


ttteecgtgt 


gacteatgga taggataeaa aatgtgttcc 


3211 


atgtaccatt 


aatettgaca 


tatgecatgc 


ataaagaett ectattaaaa taagetttgg 


3271 


aagagattac 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaa 


3306 



<210> 2 

<211> 915 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Gly Arg Pro Arg Leu Thr Leu Val Cys Gin Val Ser lie He lie 
15 10 15 



Ser Ala Arg Asp Leu Ser Met Asn Asn Leu Thr Glu Leu Gin Pro Gly 
20 25 30 
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Leu Phe His His Leu Arg Phe Leu Glu 61u Leu Arg Leu Ser Gly Asn 
35 40 45 



His Leu Ser His Xle Pro Gly Gin Ala Phe Ser Gly Leu Tyr Ser Leu 
50 55 60 



Lys He Leu Met Leu Gin Asn Asn Gin Leu Gly Gly He Pro Ala Glu 
65 70 75 80 



Ala Leu Trp Glu Leu Pro Ser Leu Gin Ser Leu Arg Leu Asp Ala Asn 
85 90 95 



Leu He Ser Leu Val Pro Glu Arg Ser Phe Glu Gly Leu Ser Ser Leu 
100 105 110 



Arg His Leu Trp Leu Asp Asp Asn Ala Leu Thr Glu He Pro Val Arg 
115 120 125 



Ala Leu Asn Asn Leu Pro Ala Leu Gin Ala Met Thr Leu Ala Leu Asn 
130 135 140 



Arg Xle Ser His He Pro Asp Tyr Ala Phe Gin Asn I^eu Thr Ser Leu 
145 150 155 160 



Val Val Leu His Leu His Asn Asn Arg He Gin His Leu Gly Thr His 
165 170 175 



Ser Phe Glu Gly Leu His Asn Leu Glu Thr Leu Asp Leu Asn Tyr Asn 
180 185 190 



Lys Leu Gin Glu Phe Pro Val Ala He Arg Thr Leu Gly Arg Leu Gin 
195 200 205 



Glu Leu Gly Phe His Asn Asn Asn He Lys Ala He Pro Glu Lys Ala 
210 215 220 



Phe Met Gly Asn Pro Leu Leu Gin Thr He His Phe Tyr Asp Asn Pro 
225 230 235 240 



He Gin Phe Val Gly Arg Ser Ala Phe Gin Tyr Leu Pro Lys Leu His 
245 250 255 



Thr Leu Ser Leu Asn Gly Ala Met Asp He Gin Glu Phe Pro Asp Leu 
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260 



265 



270 



Lys 61y Thr Thr Ser Leu Glu He Leu Thr Leu Thr Arg Ala Gly He 
275 280 285 



Arg Leu Leu Pro Ser Gly Met Cys Gin Gin Leu Pro Arg Leu Arg Val 
290 295 300 



Leu Glu Leu Ser His Asn Gin He Glu Glu Leu Pro Ser Leu His Arg 
305 310 315 320 



Cys Gin Lys Leu Glu Glu He Gly Leu Gin His Asn Arg He Trp Glu 
325 330 335 



He Gly Ala Asp Thr Phe Ser Gin Leu Ser Ser Leu Gin Ala Leu Asp 
340 345 350 



Leu Ser Trp Asn Ala He Arg Ser He His Pro Glu Ala Phe Ser Thr 
355 360 365 



Leu His Ser Leu Val Lys Leu Asp Leu Thr Asp Asn Gin Leu Thr Thr 
370 375 380 



Leu Pro Leu Ala Gly Leu Gly Gly Leu Met His Leu Lys Leu Lys Gly 
385 390 395 400 



Asn Leu Ala Leu Ser Gin Ala Phe Ser Lys Asp Ser Phe Pro Lys Leu 
405 410 415 



Arg He Leu Glu Val Pro Tyr Ala Tyr Gin Cys Cys Pro Tyr Gly Met 
420 425 430 



Cys Ala Ser Phe Phe Lys Ala Ser Gly Gin Trp Glu Ala Glu Asp Leu 
435 440 445 



His Leu Asp Asp Glu Glu Ser Ser Lys Arg Pro Leu Gly Leu Leu Ala 
450 455 460 



Arg Gin Ala Glu Asn His Tyr Asp Gin Asp Leu Asp Glu Leu Gin Leu 
465 470 475 480 



Glu Met Glu Asp Ser Lys Pro His Pro Ser Val Gin Cys Ser Pro Thr 
485 490 495 
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Pro 61y Pro Fhe Lys Pro Cys Glu Tyr Leu Phe Glu Ser Trp Gly He 
500 505 510 



Arg Leu Ala Val Trp Ala He Val Leu Leu Ser VaX Leu Cys Asn Gly 
515 520 525 



Leu Val Leu Leu Thr Val Phe Ala Gly Gly Pro Val Pro Leu Pro Pro 
530 535 540 



Val Lys Phe Val Val Gly Ala He Ala Gly Ala Asn Thr Leu Thr Gly 
545 550 555 560 



He Ser Cys Gly Leu Leu Ala Ser Val Asp Ala Leu Thr Phe Gly Gin 
565 570 575 



Phe Ser Glu Tyr Gly Ala Arg Trp Glu Thr Gly Leu Gly Cys Arg Ala 
560 585 590 



Thr Gly Phe Leu Ala VaX Leu Gly Ser Glu Ala Ser Val Leu Leu Leu 
595 600 605 



Thr Leu Ala Ala Val Gin Cys Ser Val Ser Val Ser Cys Val Arg Ala 
610 615 620 



Tyr Gly Lys Ser Pro Ser Leu Gly Ser Val Arg Ala Gly Val Leu Gly 
625 630 635 640 



Cys Leu Ala Leu Ala Gly Leu Ala Ala Ala Leu Pro Leu Ala Ser Val 
645 650 655 



Gly Glu Tyr Gly Ala Ser Pro Leu Cys Leu Pro Tyr Ala Pro Pro Glu 
660 665 670 



Gly Gin Pro Ala Ala Leu Gly Phe Thr Val Ala Leu Val Met Met Asn 
675 680 665 



Ser Phe Cys Phe Leu Val Val Ala Gly Ala Tyr He Lys Leu Tyr Cys 
690 695 700 



Asp Leu Pro Arg Gly Asp Phe Glu Ala Val Trp Asp Cys Ala Met Val 
705 710 715 720 



Arg His Val Ala Trp Leu He Phe Ala Asp Gly Leu Leu Tyr Cys Pro 
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Val Ala Phe Leu Sar Phe Ala Ser Met Leu 61y Leu Phe Pro Val Thr 
740 745 750 



Pro Glu Ala Val Lys Ser Val Leu Leu Val Val Leu Pro Leu Pro Ala 
755 760 765 



Cys Leu Aan Pro Leu Leu Tyr Leu Leu Phe Asn Pro His Phe Axg Asp 
770 775 780 



Asp Leu Arg Arg Leu Arg Pro Arg Ala Gly Asp Ser Gly Pro Leu Ala 
785 790 795 800 



Tyr Ala Ala Ala Gly Glu Leu Glu Lys Ser Ser Cys Asp Ser Thr Gin 
805 810 815 



Ala Leu Val Ala Phe Ser Asp Val Asp Leu He Leu Glu Ala Ser Glu 
620 825 830 



Ala Gly Arg Pro Pro Gly Leu Glu Thr Tyr Gly Phe Pro Ser Val Thr 
835 840 845 



Leu lie Ser Cys Gin Gin Pro Gly Ala Pro Arg Leu Glu Gly Ser His 
850 855 860 



Cys Val Glu Pro Glu Gly Asn His Phe Gly Asn Pro Gin Pro Ser Met 
665 870 875 880 



Asp Gly Glu Leu Leu Leu Arg Ala Glu Gly Ser Thr Pro Ala Gly Gly 
885 - 890 895 



Gly Leu Ser Gly Gly Gly Gly Phe Gin Pro Ser Gly Leu Ala Phe Ala 
900 905 910 



Ser His Val 
915 



<210> 3 

<211> 915 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> matjpeptide 
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<222> (20).. 0 
<223> 

<400> 3 

Met 61y Arg Pro Arg Leu Thr Leu Val Cys Gin Val Ser lie lie He 
-15 -10 -5 



Ser Ala Arg Asp Leu Ser Met Asn Asn Leu Thr Glu Leu Gin Pro Gly 
-11 5 10 



Leu Phe His His Leu Arg Phe Leu Glu Glu Leu Arg Leu Ser Gly Asn 
15 20 25 



His Leu Ser His He Pro Gly Gin Ala Phe Ser Gly Leu Tyr Ser Leu 
30 35 40 45 



Lys He Leu Met Leu Gin Asn Asn Gin Leu Gly Gly lie Pro Ala Glu 
50 55 60 



Ala Leu Trp Glu Leu Pro Ser Leu Gin Ser Leu Arg Leu Asp Ala Asn 
65 70 75 



Leu He Ser Leu Val Pro Glu Arg Ser Phe Glu Gly Leu Ser Ser Leu 
80 85 90 



Arg His Leu Trp Leu Asp Asp Asn Ala Leu Thr Glu He Pro Val Arg 
95 100 105 



Ala Leu Asn Asn Leu Pro Ala Leu Gin Ala Met Thr Leu Ala Leu Asn 
110 115 120 125 



Arg He Ser His He Pro Asp Tyr Ala Phe Gin Asn Leu Thr Ser Leu 
130 135 140 



Val Val Leu His Leu His Asn Asn Arg He Gin His Leu Gly Thr His 
145 150 155 



Ser Phe Glu Gly Leu His Asn Leu Glu Thr Leu Asp Leu Asn Tyr Asn 
160 165 170 



Lys Leu Gin Glu Phe Pro Val Ala He Arg Thr Leu Gly Arg Leu Gin 
175 180 185 



Glu Leu Gly Phe His Asn Asn Asn He Lys Ala He Pro GXu Lys Ala 
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190 



195 



200 



205 



Phe Met Gly Asn Pro Leu Leu Gin Thr lie His Phe Tyr Asp Asn Pro 
210 215 220 



lie Gin Phe Val Gly Arg Ser Ala Phe Gin Tyx Leu Pro Lys Leu His 
225 230 235 



Thr Leu Ser Leu Asn Gly Ala Met Asp lie Gin Glu Phe Pro Asp Leu 
240 245 250 



Lys Gly Thr Thr Ser Leu Glu lie Leu Thr Leu Thr Arg Ala Gly lie 
255 260 265 



Arg Leu Leu Pro Ser Gly Met Cys Gin Gin Leu Pro Arg I^eu Arg Val 
270 275 280 285 



Leu Glu Leu Ser His Asn Gin He Glu Glu Leu Pro Ser Leu His Arg 
290 295 300 



Cys Gin Lys Leu Glu Glu He Gly Leu Gin His Asn Arg He Trp Glu 
305 310 315 



He Gly Ala Asp Thr Phe Ser Gin Leu Ser Ser Leu Gin Ala Leu Asp 
320 325 330 



Leu Ser Trp Asn Ala He Arg Ser He His Pro Glu Ala Phe Ser Thr 
335 340 345 



Leu His Ser Leu Val Lys Leu Asp Leu Thr Asp Asn Gin Leu Thr Thr 
350 355 360 365 



Leu Pro Leu Ala Gly Leu Gly Gly Leu Met His Leu Lys Leu Lys Gly 
370 375 380 



Asn Leu Ala Leu Ser Gin Ala Phe Ser Lys Asp Ser Phe Pro Lys Leu 
385 390 395 



Arg He Leu Glu Val Pro Tyr Ala Tyr Gin Cys Cys Pro Tyr Gly Met 
400 40 5 410 



Cys Ala Ser Phe Phe Lys Ala Ser Gly Gin Trp Glu Ala Glu Asp Leu 
415 420 425 
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Bis Leu Asp Asp GIu Glu Ser Ser Lys Arg Pro Leu Gly Leu Leu Ala 
430 435 440 445 



Arg GXn Ala Glu Asn His Tyr Asp Gin Asp Leu Asp Glu Leu 61n Leu 
450 455 460 



Glu Met Glu Asp Ser Lys Pro His Pro Ser Val Gin Cys Ser Pro Thr 
465 470 475 



Pro Gly Pro Phe Lys Pro Cys Glu Tyr Leu Phe Glu Ser Trp Gly lie 
480 485 490 



Arg Leu Ala Val Trp Ala lie Val Leu Leu Ser Val Leu Cys Asn Gly 
495 500 505 



Leu Val Leu Leu Thr Val Phe Ala Gly Gly Pro Val Pro Leu Pro Pro 
510 515 520 525 



Val Lys Phe Val Val Gly Ala He Ala Gly Ala Asn Thr Leu Thr Gly 
530 535 540 



He Ser Cys Gly Leu Leu Ala Ser Val Asp Ala Leu Thr Phe Gly Gin 
545 550 555 



Phe Ser Glu Tyr Gly Ala Arg Trp Glu Thr Gly Leu Gly Cys Arg Ala 
560 565 570 



Thr Gly Phe Leu Ala Val Leu Gly Ser Glu Ala Ser Val Leu Leu Leu 
575 580 585 



Thr Leu Ala Ala Val Gin Cys Ser Val Ser Val Ser Cys Val Arg Ala 
590 595 600 605 



Tyr Gly Lys Ser Pro Ser Leu Gly Ser Val Arg Ala Gly Val Leu Gly 
610 615 620 



Cys Leu Ala Leu Ala Gly Leu Ala Ala Ala Leu Pro Leu Ala Ser Val 
625 630 635 



Gly Glu Tyr Gly Ala Ser Pro Leu Cys Leu Pro Tyr Ala Pro Pro Glu 
640 645 650 



Gly Gin Pro Ala Ala Leu Gly Phe Thr Val Ala Leu Val Met Met Asn 
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655 



660 



665 



Ser Phe Cys Phe Leu Val Val Ala Gly Ala Tyr lie Lys Leu Tyr Cys 
670 67 5 680 685 



Asp Leu Pro Arg Gly Asp Phe Glu Ala Val Tzp Asp Cys Ala Itet Val 
690 695 700 



Arg His Val Ala Trp Leu lie Phe Ala Asp Gly Leu Leu Tyr Cys Pro 
705 710 715 



Val Ala Phe Leu Ser Phe Ala Ser Met Leu Gly Leu Phe Pro Val Thr 
720 725 730 



Pro Glu Ala Val Lys Ser Val Leu Leu Val Val Leu Pro Leu Pro Ala 
735 740 745 



Cys Leu Asn Pro Leu Leu Tyr Leu Leu Phe Asn Pro His Phe Arg Asp 
750 755 760 765 



Asp Leu Arg Arg Leu Arg Pro Arg Ala Gly Asp Ser Gly Pro Leu Ala 
770 775 780 



Tyr Ala Ala Ala Gly Glu Leu Glu Lys Ser Ser Cys Asp Ser Thr Gin 
785 790 795 



Ala Leu Val Ala Phe Ser Asp Val Asp Leu He Leu Glu Ala Ser Glu 
800 805 810 



Ala Gly Arg Pro Pro Gly Leu Glu Thr Tyr Gly Phe Pro Ser Val Thr 
815 820 825 



Leu He Ser Cys Gin Gin Pro Gly Ala Pro Arg Leu Glu Gly Ser His 
830 835 840 845 



Cys Val Glu Pro Glu Gly Asn His Phe Gly Asn Pro Gin Pro Ser Met 
850 855 860 



Asp Gly Glu Leu Leu Leu Arg Ala Glu Gly Ser Thr Pro Ala Gly Gly 
865 870 875 



Gly Leu 



Ser Gly Gly Gly Gly Phe Gin Pro Ser Gly Leu Ala Phe Ala 
880 885 890 
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Ser His Val 
895 



<210> 4 

<211> 3451 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (47) <1090) 

<223> 

<400> 4 

gattgaaagg cggttgtggt gcaaaggaaa acccacaggc caagga atg gga aga 55 

Met Gly Arg 
1 

cca agg ttg aca ctt gtt tgt caa gtg tea ata ate ate tot gee egg 103 
Pro Azg Leu Thr Leu Val Cys Gin Val Ser lie lie lie Ser Ala Arg 

5 10 15 

gac etc age atg aac aac etc aca gag ctt eag cct gge etc tte cac 151 
Asp Leu Ser Met Asn Asn Leu Thr Glu Leu Gin Pro Gly Leu Phe His 
20 25 30 35 

cac ctg cge ttc ttg gag gag ctg egt etc tct ggg aac cat etc tea 199 
His Leu Arg Phe Leu Glu Glu Leu Arg Leu Ser Gly Asn His Leu Ser 
40 45 50 

cac ate eca gga caa gca ttc tct ggt etc tac age ctg aaa ate ctg 247 
His He Pro Gly Gin Ala Phe Ser Gly Leu Tyr Ser Leu Lys He Leu 
55 60 65 

atg ctg cag aac aat cag ctg gga gga ate ccc gca gag gcg ctg tgg 295 
Met Leu Gin Asn Asn Gin Leu Gly Gly He Pro Ala Glu Ala Leu Trp 
70 75 80 

gag ctg ceg age ctg eag teg ctg cge eta gat gee aac etc ate tec 343 
Glu Leu Pro Ser Leu Gin Ser Leu Arg Leu Asp Ala Asn Leu He Ser 
85 90 95 

ctg gte ceg gag agg age ttt gag ggg ctg tec tec etc cge cac etc 391 
Leu Val Pro Glu Arg Ser Phe Glu Gly Leu Ser Ser Leu Arg His Leu 
100 105 110 115 

tgg ctg gac gac aat gca etc aeg gag ate cct gte agg gee etc aac 439 
Trp Leu Asp Asp Asn Ala Leu Thr Glu He Pro Val Arg Ala Leu Asn 
120 125 130 

aac etc cct gee ctg cag gee atg ace ctg gcc etc aac cge ate age 487 
Asn Leu Pro Ala Leu Gin Ala Met Thr Leu Ala Leu Asn Arg He Ser 
135 140 145 

cac ate ecc gac tac gcg ttc cag aat etc ace age ctt gtg gtg ctg 535 
His He Pro Asp Tyr Ala Phe Gin Asn Leu Thr Ser Leu Val Val Leu 
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150 155 160 

cat ttg cat aac aac cgc ate cag cat ctg ggg acc cac age ttc gag 583 
His Leu His Asn Asn Arg He Gin His Leu Gly Thr His Ser Phe GIu 
165 170 175 

ggg ctg cac aat ctg gag aca eta gac ctg aat tat aac aag ctg cag 631 
Gly Leu His Asn Leu Glu Thr Leu Asp Leu Asn Tyr Asn Lys Leu Gin 
180 185 190 195 

gag ttc cct gtg gcc ate egg acc ctg ggc aga ctg cag gaa ctg ggg 679 
Glu Phe Pro Val Ala lie Arg Thr Leu Gly Arg Leu Gin Glu Leu Gly 
200 205 210 

ttc cat aac aac aac ate aag gcc ate cca gaa aag gcc ttc atg ggg 727 
Phe His Asn Asn Asn lie Lys Ala He Pro Glu Lys Ala Phe Met Gly 
215 220 225 

aac cct ctg eta cag acg ata cac ctt tat gat aac cca ate cag ttt 775 
Asn Pro Leu Leu Gin Thr He His Leu Tyr Asp Asn Pro He Gin Phe 
230 235 240 

gtg gga aga teg gca ttc cag tac ctg cct aaa etc cac aca eta tct 823 
Val Gly Arg Ser Ala Phe Gin Tyr Leu Pro Lys Leu His Thr Leu Ser 
245 250 : 255 

ctg aat ggt gcc atg gac ate cag gag ttt cca gat etc aaa ggc acc 871 
Leu Asn Gly Ala Met Asp He Gin Glu Phe Pro Asp Leu Lys Gly Thr 
260 265 270 275 

acc ago ctg gag ate ctg acc ctg acc cgc gca ggc ate egg ctg etc 919 
Thr Ser Leu Glu He Leu Thr Leu Thr Arg Ala Gly He Arg Leu Leu 
280 285 290 

cca teg ggg atg tgc caa cag ctg ccc agg etc cga gte ctg gaa ctg 967 
Pro Ser Gly Met Cys Gin Gin Leu Pro Arg Leu Arg Val Leu Glu Leu 
295 300 305 

tct cac aat caa att gag gag ctg ccc age ctg cac agg tgt cag aaa 1015 
Ser Bis Asn Gin He Glu Glu Leu Pro Ser Leu His Arg Cys Gin Lys 
310 315 320 

ttg gag gaa atg aga agt ggg ggg etc tac ttt ctt cct ccc agt get 1063 
Leu Glu Glu Met Arg Ser Gly Gly Leu Tyr Phe Leu Pro Pro Ser Ala 
325 330 335 

egg ggg gca tgg age gga gcc agg gte tgagcctgcc ggctcatcca 1110 
Arg Gly Ala Trp Ser Gly Ala Arg Val 
340 345 

gcctctcttg ctgccctagc ggectccaac acaacegcat ctgggaaatt ggagctgaca 1170 

ccttcagcca gctgagctcc ctgcaagccc tggatcttag ctggaacgcc atccggtcca 1230 

tccaccctga ggccttctcc accctgcact ccctggtcaa gctggacctg acagacaacc 1290 

agctgaccac actgcccctg gctggacttg ggggcttgat gcatctgaag ctcaaaggga 1350 



wo 2004/058818 



PCT/EP2003/051091 







- IB - 




accttgctct 


ctcccaggcc 


ttctccaagg acagtttccc aaaactgagg atcctggagg 


1410 


tgccttatgc 


ctaccagtgc 


tgtccctatg ggatgtgtgc cagcttcttc aaggcctctg 


1470 


ggcagtggga 


ggctgaagac 


cttcaccttg atgatgagga gtcttcaaaa aggcccctgg 


1530 


gcctccttgc 


cagacaagca 


gagaaccact atgaccagga cctggatgag ctccagctgg 


1590 


agatggagga 


ctcaaagcca 


caccccagtg tccagtgtag ccctactcca ggccccttca 


1650 


agccctgtga 


gtacctcttt 


gaaagctggg gcatccgcct ggccgtgtgg gccatcgtgt 


1710 


tgctctccgt 


gctctgcaat 


ggactggtgc tgctgaccgt gttcgctggc gggcctgccc 


1770 


ccctgccccc 


ggtcaagttt 


gtggtaggtg cgattgcagg cgccaacacc ttgactggca 


1830 


tttcctgtgg 


ccttctagcc 


tcagtcgatg ccctgacctt tggtcagttc tctgagtacg 


1890 


gagcccgctg 


ggagacgggg 


ctaggctgcc gggccactgg cttcctggca gtacttgggt 


1950 


cggaggcatc 


ggtgctgctg 


ctcactctgg ccgcagtgca gtgcagcgtc tccgtctcct 


2010 


gtgtccgggc 


ctatgggaag 


tccccctccc tgggcagcgt tcgagcaggg gtcctaggct 


2070 


gcctggcact 


ggcagggctg 


gccgccgcac tgcccctggc ctcagtggga gaatacgggg 


2130 


cctccccact 


ctgcctgccc 


tacgcgccac ctgagggtca gccagcagcc ctgggcttca 


2190 


ccgtggccct 


ggtgatgatg 


aactccttct gtttcctggt cgtggccggt gcctacatca 


2250 


aactgtactg 


tgacctgccg 


cggggcgact ttgaggccgt gtgggactgc gccatggtga 


2310 


ggcacgtggc 


ctggctcatc 


ttcgcagacg ggctcctcta ctgtcccgtg gccttcctca 


2370 






1m vb(vt.w(«cbg ^va^gcccga ggccgucaag wCtguCvbgc 




tggtggtgct 


gcccotgcct 


gcctgcctoa aoccactgct gtacctgctc ttcaaccccc 


2490 


acttccggga 


tgaccttcgg 


cggcttcggc cccgcgcagg ggactcaggg cccctagcct 


2550 


atgctgcggc 


cggggagctg 


gagaagagct cctgtgattc tacccaggcc ctggtagcct 


2610 


tctctgatgt 


ggatctcatt 


ctggaagctt ctgaagctgg gcggccqcct gggctggaga 


2670 


cctatggctt 


cccctcagtg 


accctcatct cctgtcagca gccaggggcc cccaggctgg 


2730 


agggcagcca 


ttgtgtagag 


ccagagggga accactttgg gaacccccaa ccctccatgg 


2790 


atggagaact 


gctgctgagg 


gcagagggat ctacgccagc aggtggaggc ttgtcagggg 


2850 


gtggcggctt 


tcagccctct 


ggcttggcct ttgcttcaca cgtgtaaata tccctcccca 


2910 


ttcttctctt 


cccctctctt 


ccctttcctc tctccccctc ggtgaatgat ggctgcttct 


2970 


aaaacaaata 


caaccaaaac 


tcagcagtgt gatctatagc aggatggccc agtacctggc 


3030 


tccactgatc 


acctctctcc 


tgtgaccatc accaacgggt gcctcttggc ctggctttcc 


3090 
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cttggccttc ctcagcttca ccttgatact gggcctcttc cttgtcatgt ctgaagctgt 3150 

ggaccagaga cctggacttt tgtctgctta agggaaatga gggaagtaaa gacagtgaag 3210 

gggtggaggg ttgatcaggg cacagtggac agggagacct cacagagaaa ggcctggaag 3270 

gtgatttccc gtgtgactca tggataggat acaaaatgtg ttccatgtac cattaatctt 3330 

gacatatgcc atgcataaag acttcctatt aaaataagct ttgggagaga aaaaaaaaaa 3390 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3450 

a 3451 



<210> 5 

<2U> 348 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Gly Arg Pro Arg Leu Thr Leu Val Cys Gin Val Ser lie lie lie 
15 10 15 



Ser Ala Arg Asp Leu Ser Met Asn Asn Leu Thr Glu Leu Gin Pro Gly 
20 25 30 



Leu Phe His His Leu Arg Phe Leu Glu Glu Leu Arg Leu Ser Gly Asn 
35 40 45 



His Leu Ser His lie Pro Gly Gin Ala Phe Ser Gly Leu Tyr Ser Leu 
50 55 60 



Lys lie Leu Met Leu Gin Asn Asn Gin Leu Gly Gly lie Pro Ala Glu 
65 70 75 80 



Ala Leu Trp Glu Leu Pro Ser Leu Gin Ser Leu Arg Leu Asp Ala Asn 
85 90 95 



Leu lie Ser Leu Val Pro Glu Arg Ser Phe Glu Gly Leu Ser Ser Leu 
100 105 110 



Arg His Leu Trp Leu Asp Asp Asn Ala Leu Thr Glu lie Pro Val Arg 
115 120 125 



Ala Leu Asn Asn Leu Pro Ala lieu Gin Ala Met Thr Leu Ala Leu Asn 
130 135 140 
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Axg lie Ser His lie Pro Asp Tyr Ala Phe Gin Asn Leu Thr Ser Leu 
145 150 155 160 



Val Val Leu His Leu His Asn Asn Arg lie Gin His Leu Gly Thr His 
165 170 175 



Ser Phe 61u Gly Leu His Asn Leu Glu Thr Leu Asp Leu Asn Tyr Asn 
180 185 190 



Lys Leu Gin Glu Phe Pro Val Ala lie Arg Thr Leu Gly Arg Leu Gin 
195 200 205 



Glu Leu Gly Phe His Asn Asn Asn He Lys Ala He Pro Glu Lys Ala 
210 215 220 



Phe Met Gly Asn Pro Leu Leu Gin Thr He His Leu Tyr Asp Asn Pro 
225 230 235 240 



He Gin Phe Val Gly Arg Ser Ala Phe Gin Tyr Leu Pro Lys Leu His 
245 250 255 



Thr Leu Ser Leu Asn Gly Ala Met Asp He Gin Glu Phe Pro Asp Leu 
260 265 270 



Lys Gly Thr Thr Ser Leu Glu He Leu Thr Leu Thr Arg Ala Gly He 
275 260 285 



Arg Leu Leu Pro Ser Gly Met Cys Gin Gin Leu Pro Arg Leu Arg Val 
290 295 300 



Leu Glu Leu Ser His Asn Gin He Glu Glu Leu Pro Ser Leu His Arg 
305 310 315 320 



Cys Gin Lys Leu Glu Glu Met Arg Ser Gly Gly Leu Tyr Phe Leu Pro 
325 330 335 



Pro Ser Ala Arg Gly Ala Trp Ser Gly Ala Arg Val 
340 345 



<210> 6 

<211> 348 

<212> PRT 

<213> Homo sapiens 



<220> 
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<221> matjpeptide 
<222> (20).. 0 
<223> 

<400> 6 

Met Gly Arg Pro Arg Leu Thr Leu Val Cys Gin Val Ser lie lie He 
-15 -10 -5 



Ser Ala Arg Asp Leu Ser Met Asn Asn Leu Thr Glu Leu Gin Pro Gly 
-11 5 10 



Leu Phe His His Leu Arg Phe Leu Glu Glu Leu Arg Leu Ser Gly Asn 
15 20 25 



His Leu Ser His He Pro Gly Gin Ala Phe Ser Gly Leu Tyr Ser Leu 
30 35 40 45 



Lys He Leu Met Leu Gin Asn Asn Gin Leu Gly Gly He Pro Ala Glu 
50 55 60 



Ala Leu Trp Glu Leu Pro Ser Leu Gin Ser Leu Arg Leu Asp Ala Asn 
65 70 75 



Leu He Ser Leu Val Pro Glu Arg Ser Phe Glu Gly Leu Ser Ser Leu 
80 85 90 



Arg His Leu Trp Leu Asp Asp Asn Ala Leu Thr Glu He Pro Val Arg 
95 100 105 



Ala Leu Asn Asn Leu Pro Ala Leu Gin Ala Met Thr Leu Ala Leu Asn 
110 115 120 125 



Arg He Ser His He Pro Asp Tyr Ala Phe Gin Asn Leu Thr Ser Leu 
130 135 140 



Val Val Leu His Leu His Asn Asn Arg He Gin His Leu Gly Thr His 
145 150 155 



Ser Phe Glu Gly Leu His Asn Leu Glu Thr Leu Asp Leu Asn Tyr Asn 
160 165 170 



Lys Leu Gin Glu Phe Pro Val Ala He Arg Thr Leu Gly Arg Leu Gin 
175 180 185 
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61u Leu Gly Phe His Asn Asn Asn He Lys Ala He Pro Glu Lys Ala 
190 195 200 205 



Phe Met Gly Asn Pro Leu Leu Gin Thr He His Leu Tyr Asp Asn Pro 
210 215 220 



He Gin Phe Val Gly Arg Ser Ala Phe Gin Tyr Leu Pro Lys Leu His 
225 230 235 



Thr Leu Ser Leu Asn Gly Ala Met Asp He Gin Glu Phe Pro Asp Leu 
240 245 250 



Lys Gly Thr Thr Ser Leu Glu He Leu Thr Leu Thr Arg Ala Gly He 
255 260 265 



Arg Leu Leu Pro Ser Gly Met Cys Gin Gin Leu Fro Arg Leu Arg Val 
270 275 280 285 



Leu Glu Leu Ser His Asn Gin He Glu Glu Leu Pro Ser Leu His Arg 
290 295 300 



Cys Gin Lys Leu Glu Glu Met Arg Ser Gly Gly Leu Tyr Phe Leu Pro 
305 310 315 



Pro Ser Ala Arg Gly Ala Trp Ser Gly Ala Arg Val 
320 325 



